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r,s:« spparatos todnof inc-usss si cornnr?unk«tsc* 
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20. An apa.'Katos aaooadao. to claim IS «hereo} said tctr-ijxavcji-iof; uni; tortoor includes a dala access 

ccsntfoilabty operative » po- •>«•••• an cdtoook cond:;aas oenavnto dual toao anai-rfnaqusnay or rotary dial 
s. a< u - •> -> < -i r 

! s ? * aoco;o::;o. to oaaa-- ay a-toao:n anafod cacaa li^iirvU:!* :naaad;s nnwaaa>anis; 
caaardy aAifah a. oao-aave aado: eanao a; said ; oaia.d naacaaaaa; an:' to oane-ato a akaraaty ;;! dip iaiy 
source clock agnate, ana ar, AC Siasna: scare* ar* c-ontssnrng analog f:;?.;.-f . atopiino:- and signs; 
;;;;ioa;ng naantoy. which < oaoaafas osiaaato analog ;ano? nay-ng prescribed < " i 

< < i < «i b> f ito % .ijOe 

ilaado . >H ,af,o a !>„ d :oaa- auddto-aaaaa, ' >n I a na:; i a tones, and a 
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23. Aa appaailas aacoaaao. to claim 10 oiaaeas sale adaa-d c 
■a-nich H ooeiotoe anas-:- -oatnaS of saaS caaa;?: a?oa«a<:ag aa:*» to s&isciivs 
> f fo, aspaaaiaaj n < c:aaao acadsc; wis aad an ofthaok O: 
aaiaad adv <n, ^ ?-ga i \ h\ « \> :oa.^ >a^p^aaa-a a-omtorinci of toa- 
■•no. daaoai s::toAs i^aaasaay pa: aoa ^aH.aoyao lot :ova-y dtai aoa ys.:&. or da : 
aoaa-'-aa a aaofaaaa aad a da;ayad ssaaa: tor capaa:;aa;;o nioiisarornonts 
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vdaiaaa aaa: a:;aa?d o-Ciai ataacoatoas m<aadoa a tana:-aaPoi 
mi 'diunf rashstor aotwraka. an AORMS DC aoaaoftor, and 
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dxaaa; ?a;d adsaaa <:-*<a ■■■ arafiisoatuaj includes, a vcitacjo da 
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C[ 5f f to t »a - DC voltag c ■< ^ ■> < i! faro sid est 3 ;;or 

refsys. ibfoap.ft wh:ct? tost analog v-o:-aoas ase sioa-od !o oaid voltage daado;' noio-ork y 
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- - ^ i K ^ ^* ?: da son - aaa;od anatoji ■ DC v< 30 -o aaid 

asoa-ssoina an;;. 

c6 ^ s iCCOrCiifK) : 
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aa ^ua , ! 



CXV_A000.1066.003 



frSt':;5S!.;:"f::*lf::"!t C !:' O. !Yy ::S CO: ICOi ! f:A y C:;>T: : 5 ': ■■■ '5 'C :~ : i: :J ^li'-?- AC CPfi OA COrC :! :OC S C/f SdA ' :f ? S iiCO diCUS: 
. Jli - - - *• — ~0 >^ -v > v. S I if 

- t< i' "3 ^ N R ^ 
- > t: <i iu 

o t »o< ,it o of tne rraasoro;; ncaAy vA-aco >.o > " n ) >> •> \< ; unit. 

< < 1 J > > , K, > i I t f 

o yodanTA ao snad o. voraaa- in accordance -.vnd a awA;i coca v:A;a ':■>:■.■ sdA donAai procaaaing 

-fit - OCtpnt :- ? .5 d 3 - = \, COd^dA:' >^ ,< (K - JO -14 0 ~ * — -HJt\ K ' 'K>> - 



.Jlfry which is operative to p 
o of the messs-urnl signal. 



•at of which i 
h provides s 



33. An apparatus accoda:n>:_; to c.Aan 1? vvnsdOdi sad; sAasad c^ndd CAddota ir.cAdos an otAvok 

- ip ^ *p v o t( ,- A>^- ' > < ! ( r-, ' << i x f 

monitoring the rnaka son Aaas Arioso! iAa pdisoa oeing oxaiidnod on sa;-:; tost imo. by asxaaiaig a -ot.ary 
d:ai s;cp;a: throagh e,;j ; a sea! >d dordAa.d^ng; add yd So said otihooA detection con-paryte-- . aa A cdtnook 
comparator providing a As? •-j:git;3i A-ayc A-vei A.iong a make pad o? a Aai auioa oysA onci a aooona drgAai 
log*, evn donnc; * br'.a. nasi v " A Aa: - cyAe 

| 34 An apparatus- acconAng to ciarrn 1 7. wherem said virtual metallic access, cacAiry Is optative, in 
rtwf s trot sj-i ptii y aA eri , r a g functions on a ts i ^ 

circuit through a orcust patii tnciuciing t-a:c ieot and cwJH:on»-.g reiayo. 

'55. An npo-a:aui:i uooooAio cia;-P 34 vvhs;r*:f) sa;-:; test and cord:: : nn:no fc-lays locluoo so; poo:-vO ;«-ay 

i - st 5 M't } n i ti % «* « 

to snort t:p. nr;o and ground tcy.joshos to stvx; to ground, vvlih hog open, anc to short ting to nmond. ,\A:h 
| tip open. 

ii>. An apparatus aocorArio. to ciaim 10. wher«:« sain shafsd c-roa^t arotiitsctute i»c -.>U«r tin oi its 

c ry vviiiott at!.-c arc ' < ( •> nj fiii to ootio; < > raiify of 

5»oarcod c-oci< sigtiafs. ancs a« AC ssgna: scurc* \ir$ container! anaioo fiitor. ai^giiiAr aod sigrsai 
ccind-ii-ariina >::.;;cu ny. v>d:«n <« op-arair. s: gi:n^;a;.;? analoo ; ;:;-•-> t^sv-ng nnfs<::-:>:d ai-:;otdcai nha; aoiedsfics 



iprnorH 



is performed, and virtual metallic access So^.AanaAy tistocgi? which prcsc;i!5eci sisotri&ai conditions are 
itngarsod io a rpooAod ■■■x- ntrcutf 
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i < * m a test line 



CXV_A0001066.004 



lysss of rotary die; puisss, rfss; ten* *«d dual tor** :ny«:fr«:-<y«ii?.y rooas. aod -a-.a nwsursmsnt ■■ 
smts&ioa levels on said test line circuit 

41 An spperas-:;* accora-ng ?o aialo- <S0. wherela r>.a;d aidnal rerno-e rnessufernefrt circuitry is rorths: 
centre lably op*: atae to osaeiaie test lanes sao to alioa- test personaa! to astasia callback aod 
aiteanaiivoly a apply bngiag, tea: and penonv; aooin on a separate toiepnoae -aas. 

eompnse* shared circuit srctfteau.'* hav>oa virtust motaNIc ascase condPioarne clrcul-ry. which is 
" ^ s =a * s - < ' < < a !ms , - n - tt' J rc "\ 

v.! ! - (. ^ , o ' 

Ar: apparatus 0000:0 00, -O O A:y .vlo>OO0 oa:" voO.al -.-a-asiia. ,-ct; 

a Ufa k t n-ideila access > , > a: oeuaoasbly > j io causa a l-ie n <. to b 
iptaio-od oo the •«» for s pa-scapee period of timo following dlsccnnaei. 

comprises shared nircaii erchfec-ere having virtus! ocn-atf: a-esoiaeroeat eiroidtry and virtual laa-aiiic 
access oeadiboniap ceeoPry said latepreied orao:! arch-eeane incPaaop a aauta.it piocesssnQ uae. which 



iiry of said shared o;rca;it 
ply hrphievei mef3::ic 



cecuary at ?„?:0 riharar.l 



-!:;.,i;;y :0j :<:-k ;: :-.:-:v OO.'O ; -:.P ; : \ ,,- 

aid opofaPraa sysPao Hn-oofe. ene ot wo 
us a paas::aduooaa; aaroaay systeaa 



h contain nespectiv 
smory systems is c> 




47 ,«.a Opp.:».:,:o:'. 0000: rj Inrj to Ceom 4a, vnenOO ~a : :V ::'PeCifatad fOOOnt SrchiWOtare OClodeS a plarol::y 

tesi and aond Pan op oMays that ao? opafaiad uadat aoiaro: of aoia contasi paxxaaanp: ur-ii so as io 
:n;ao;o::naai -saiaatr-y airoi.-a co^poaaaa> of aa:d •y- : \ya;aa circait orchi)ao:i.:as :o a prosaaaao fonotioaa! 

N v * s-i s v.t«^ aoitcoatc - - i>- -: : cti n a a isia v 

.access fanotioosiity. 

48 An apaaiaaa, according to anarr- 45. whsrsin saa; apao-oi.a. incaidas; a oooi;r:oa:c;-tior; unit which is 
operative ta ;ai:p. 0 iP olaPsil d;-i.a aaaaauaa;;P.:oas OaOaaao s.ad susxava.ory iata .aoa said craaaai 

rocsssir»s ur-a a ss-ascied < •> a s , a o a ( b s , j ?o rfofa ! s r ^ 
!X>fr«.'spc;oding to the highest aa : .;0 cp wnich saai aaadea"! is cpeaativ.:; to co;aaaif-isata wstti sola 
s,aos?ivis>ow site, and than a a ^ t 

S !>)» \v, * 0 ^ i !'-..JUd >- <: y- s 4 "5 

that of aaki supsrvjsc^ site. 

49. An apparatus accord*^ ta doia: 48. wherwn sa-la oaaiaiunaaiilor; uos fodhar indodss a data access 
>t t l i ^ iy ntf mio 

c nto oofy -'a » - « - - -a (t «^u- ..■> ^ if * 

r. paaia oaten; :':ng;!a; sinaai'i a;aa«a uoiiaoxpes:;; ana < i > >ir > 



anp :a •■ i 



v aa. v 



?,:ao sho 



t v » >! ! O f C Jf 

- - - ^ « v - •»<. voi a ^t 

arnairtoae aod:o band ior-«s.. 

1 \ p s s »!' apt': 

a ) - ' . * s .as - ii i * n a 

es » t i c - * - * •• < p d o .> ts o iif) 

A" >f< ^ •)■ s J CO <. - 1.5-^ \ii i 
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wtoon is - cooooi cd said N p:'ocf:i ? :?:^c; :.ooo? :o s;doc: : vOiy detect . > tone 

c - , ~ *, > v ^ „ „ , < a ^< - c. ~ o 

- c vo \ - - ■* - ■)-» oi 

Sins, daioct Siogio haqoepcy poisss poyoioyod rotary .5 al analysis, of eatec; phasa difference Intervals 
n c< i > c o- - - - \. 's -o. \. * - \- ! * \ "\ * v n 

a ara " <■ - - < s - , ^ 1, - ■=) i u r- o' 

s n < i r> s " > i 

t t d l !1 ( I C ft I! J 

performing DC measurements of a ttr-rt «rs» circuit 

54. An apparatus according to oiaip-: 47. o-amalp eodo snared circuit aodoto-roio co- lodes a .dgrt.droaoasop: 

< < k •» Kl- d 1 ><: X 3 I i v t, 

0. CO: ■■:-.::::?L:!y OOP POivP 0; pPOOOO I; iPOi: i^: H C > • -OS -!;■ ; .r t : iV 0! PC COUPiPp -.pd 0 ■. : ^ O I:;?::" plop C 00 V-'JO- io 

t v - - <. 3 J) d 1- v' ^ "> 

>. ' the ou;ou; or said «ig>; ai;oapok;g ooov>p;o: being, oouidoi; to jr i( m! d >. <, I fharpfrom 

through prsscdbed res* ranee c&r&omnn ci a socn-.a n-Mitst3ne;s network, sod appi:co Jo one sroia of a test 
ine clr< ^ •>» s t 30 d * •> t r> < v - 

So An appaopes ocoprdiP.g o ci-moi -t "■' op -no cod sharpo cposc orr.Poo ■■■■■.r.Myc-a^ iPOC OOPOPidoi 
* CeiP'v fserep S U ;| if p 

fo perform a ;lno ;oo roapoe n^ ; p«uo.-oop : t.y eauro-g spin ;oop geoomior to apply a proscribed if:;;; tono 

o ! < >> i o u I t em 

;oo gpppooori :r;>i';: looo :r oo;d wo: ;;,oo ooo/o o->?c,oio;t ; rf > :oc: t -t of o:oo J no 

6S. An appatoo.i< acoo'ding io datm4?. vvoereio sa:d «hsrs<3 d?cu« fi : ci.:!<sc:o-s soofcos s ioioioiissioo :svs>! 
o-;>o; 1 ;;o«>o-;oo; c-tvM-.ty wh:oo k, o-r-.irdivi: ic- p«5for:i) a oiSHSSocc-ncot ;;f a 'io-joal apphod io ;?asd to;;; i:oo ood 
oaic-.oafe-s too „,»\ m a ; tno rr-z^irwi vooai 

o ♦ if odividsr 
ihvort anA( fX t- NS - on >. v , d ;? c.ooo:.noatcr. sod x-vtx; i! - J 

opoo>t:oo >q ootoo; diai tooo voj -o.od -.oi" ono condHsojjJng oo ; oyo. oo:r- •otiich js d:a! tooo : doo;o o, ooooiod 
totosigr; osopiih'o' o^0i;:;:y ood tojriohooloo oy a daodpao* Jo. ?: i 0; s.i.-pjitsiix.-o to so;d vi:4!ag« divider 
noiwovx too ootm." o? o^ooo !S -oovOrtod :oto o DC so iopo r>y j»s:0 RooyODC converter ood -jon-jod by oo:d 
t it t q 3 , <. < * i Ji ific of 1 tn f ) 

line. 

68, Ars appc>fS!tos aoooidffio to vimai 4 7. vvswetr: ;ooo :4:ao-d ofoof! :oo:::t»'C,oo ; ;oclodoo «f3 ot'-hDOk 
oofoparaiof and wherodn said shared ~:o:o:i aoototoctoro is operative to didoo; ridory d;oi signals by 
monitoring tdo fooxe and croot- i>o-o;. of too pu&*s t>e:r;»3 o>om:os-o on omd lost -oo. dy cotipiino a rotary 

I - < - so < c * ^ tiovs. to ? k d < i i j 

compete p:oo;o:ot? a 8rs; dj^taf ioosc ievei door:o a n:ake psst of a dial poise oycd; ooo a second coital 
iooio iovoi ooooa o tcoak f.vsr; of -?aid Ood c-.jif>o oycJo. 

5&. An apparatus according to oSaim 47. where-p. said s'trtuai rc%ta;;;c acc&ss- circuitry * opsn'idve, in 

o •. " ooo oa ioor ticns; on n test iine 



ditsoning ndoyo -nctude respsct:vs rsisy 
■: too- tine, to short fin and ring (onotoor, 
«g open, arid to si -cr: ring Jo faoond. vvith 



it &:'«hitec.ti.»-s5 inofucts? tsrner/counter 
ond to yerserats a oiuraidy of d:giJaiiy 
Jiog fiitei . anipiifiei and signal 
dnc; pres. ; bad etecsnesi c'narsscts; is.iios 

REMOTE Ml J Ms fH iN'foGRAi MEASUREMENT AH C0HDJ7 JOHtNG 

RiHC TIONAUTY 
r-!EtD Co THE (HVBHTiON 

jn-js - ops ^ s ^ pirpctsd to a nsv 

*; *■ ri tsoning orcud architssctute h < das a 



response to instructions from coo supervisory sito. to perform line 
circuit through a circuit path including ss>;c fast and comt;}ion;ng ;& 

60. An appetatus acco;din§ to claim oo. wt«er«ln sasd test end con 
ro;dts which are ordivoiy o > n oftpct . disconnect ?h« 
fo short tip, ring, and ground together, to short tip to ground, with ri 
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' .. " ~_ •» - - " - - >•? - - 1 * 1 a pfOv^SS • 

, ^ > » > •> 0 C ' " ■> > ->fi 

line > iv.' ^ H ;\E t- that ra^-a a; : ev, provionsly s t. S cut by aaparaleiy dedicated remote 

f l »N »f v ft ' t > i d -. <: 

BACKGROUND OF THE tNVENTSQN 

' " C (. O Ml" U< ) v 

■viairdananas peiw-.n-j: So aaaaoanc' a asn-iote ten'nina! 

\~ v O do s " 1 ! 

iDLC'i system ;*vh:an extends phone sea-vice to subscribers beyond Ihs riarrnai physical knits, of a central 

U tt s > S ! < I ~} C t o 

P'JipOSS Of fnOorae-ShoOhnp, tCe : ire ana ClO Sfti a-Op fir? pff-^fOmiaDCS. 

liinsirafed In Figure 1 . whstxsin a piiiraiity of anicrepKwassa:- no availed'; rerr.ot» tsrvninafs 11 are instated 
a - Si v. - a oi sPas gaoa;-ari-«naliy reatetn ana b:saa.a.,ed v,aa impact in v< s ' and a central * 
15. naah .-smote ternr-ina; 1 1 include* various nssonaa:; cootpononfe. each as tons generation and 
eiact s > v ^ v tf y . which idor r ' < 

Sransralt test ^tarsals te the tete, and rosy also condition the line with prescribes eiaetnoai circuit 

&;■;!"'::;:;:; $ tbaf snow an assaaiatea iina a-onita-no. nap ;o conduct law rneasn^ananis and ihraaoy 
set? nin; t ! io;> em stale o fhr 3- J P adlfhy tn sace* a , - a a ; ^ d ah er: ote 
fern-anai and 1 i is hnicaily of -ha iyp.> Ina: conforms to ecriu.-.aa: faaa atoniraraana.; denned issue 
3 of AT&T Publication KS-232S3 

Corsverttocwliy, the ramote tom-ina! 1 1 *«;pJoys a separately defeated aseeaoroaton: and test nan i 1T 
ana' a fmetaac aaanss; line cano^-ran^o una. 1 1C. each performing a arm-ana set ot nonan-sna-astion 

v a v N cass^ay xP u <, v aniad no! < I 

iaavi-naiian (fOi^naioa- In anao: iha conao: one an in;aa hast aoninaiina. vnioo -.ia-aiay l-nininah: 
,\ N $ or data taraana; ? a">T : ... ; r>i » at a i,.vi,ncv aao 50 h s fOinota cantajl t ;ov : aos , » oi • 
Syne vvh:ah have iha canabiiay oi accaaanng ih« ou-o-.a itarainala 11 thtoaoi^ niinanatti moana; dov:cas 
17. sanh as ainaany standa;;; i-iayos ■ oaaannaine aO'ia i ;';0i'.i aaiis, lha! aie linkao to ;.ani .:! aaiio>; la- 
Ahdinoaaiiy. via an tit-r.\a;*-,i ;as; sa> oonaiaa ?o a ciaaa? aaaoaa -aa? aan ;':.';A"f'U; and na-t g;r.y. {PG) 
:aiadace 16. a f a-h ■otana.aai a>ay oasa a;aai; a to oaho: oi iha test aacuiiry or ihv coaciaaaa:-; asscaa-y ot 
ihs? remote tetn'-inai. nad thsfefey msnctefy tesi o; aonanina a line., in aabansanniiy the safna nianaa;- as 
osnloonad by a ntaintenar^-.a .adnna:S-.-a-cv ai supervisory s>8« 16. 

Aasoai.jtad -aan eiscti of ths; njseiasias at a ranaae temssa.-ii aivnaany nfioaa to: iealina nad aaaiotn 
aaceaa, aanaa aapa.y rvna panaratara. any acai nv.'.a.aan;-; soaaa. a;c . a; a -.m-.ie coat in addition, seracifiy; 
a^ iao < ? qa ; na:-;n: in-ind -"a < nysts-n a;sta: : ;aa-- ana o' ^ i w as > ii a:; cannoned > - 
of a aane:y ;a iesaay •> i«'! aa^t antn^onna ecinaansan; cantaba^e anii-aianaaily i > 



aiaca of equipment ainai ba aaranaaad ana inat.aiiaa At pfasant. no conventional rea^ota tamnnai dev:ca 
f i nse; a^ay ciesava iaaa.idmo. h of testio 

■rtondoi^ao. and cone : dan : an ai a iine. 



1' O <. t v. liK > I 

soivlcing of separate tasting and aonaaioning syaloraa ana the Hn-tocl car;abil ; >ios a? ai-Ch conventional 

is c . Uf« p 1 - a > 

■> s ; >< jo ,p* > , i ->i 

at a ?■ < < rosaoaao ia canvna;;ds asaad 

trcavf reraols ca-raneitc ana io ofiact |i':a archPocia^a of iha pfeseni Inyanlian tnay os cons:dered lo 
; ; >\> <^ , • s ^ x h<t * 

nctrviaaaiiy aaceaaoc. ana aontiollaa ':"ha RP'U ona;aa;s pnananiy aa a fes! head that aarforms 

>. - . ' l 0> V,v vv. 
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conditions- to a specified sin* circuit. 



t s > >' - t; d < ut j d 

- \ " too f - yps \0\ fs»i< 5n-:Ot« 

subscriber ioops \>.>h;d\ are no; otherwise accesstoo fey M17 unite in a centra; oiiice. The RMU can aiso 
anaiy;;e EOtary d:a; puisas.-. o r c > f oi> f <. j <. , -to tones;, it can aiso msas-ars 

! i i nllt - \ 

•tow ■.'«:;.• mochor a cob- nmono i-ito an;: neb;.- w vests. ;;r: o ssooovw Riophcno lint-. 

To ope d 3 " 1 c vos \ ' N ~ it ' ct " * ^ T ! an s 

•fO-'mS Si** co csons < ? > p R p s a f - era* 4 

f •> \ r o 1 s s » of f •> nt to o b i 

S:-irf ring to ground ' • V s-sr aprW dioR 0--0 > etS C tones b vg Stooda-sidi 

:f5d:v:dv:affy to the tip o=- r<r>3 of too me. in sodibon. < may came a ; ; oe condition to bo maintained on 
She tins for a prescnbed penes; of time kmawmg disconnect 

Tho system arcbifectooa of tna remots roessorameril onr of toe present invention inctobeo a canmai 

v v ->s v v <» v. -> to - S > > ' < < i i „ v '»ten f- !>-\V3 » 

( < >t <• i < > t V i 

fcii-iclicsnaltty and operation in accordance with commands communicated to too unit from on sxtemai S:ts 



ft; addition to th<s 
{RAMj module i 
system i; 



»i Hash (PR 



•RiOm 



& ps;r o? Sash PROW modules. On* bash memory 



boo; u I contained «r 

memory system is reprogrammable men. -toco a change in operating system contommiior. :s cmcob on; 
reset cortiro; logic ens-ures «hat the intended operatinc system <«.g. on upgraded system; -s. am. Wt-on toe 
<• »er o? toe powers :;-;vomior; R ::-; ; ;i:;:iy ;:onr;:;o:o;i :n:n ar;nx: n o: o nnn r r n -^to. < >* 
its two to(sh mc-mofy syrtejcs c,:ii i^ovo noon loaded with toa same tomware, so that the two f-ns.l- 
Vismotv - 1 j j u «■ -s . "s f ' of;o--i!f< 

Tbo amhif.oeinfo and ■a-Micine o:0;>'0:oo-ino of thfe fiosh -ROW;, of the onnvny oort f ; >;condotv niomory 

i r vi j i < << o co-ps;no;ng nppi j \ > 

co-oodon; horsi-vott;. by 0 >"cn:iiac; ot ;si ontuioo 'i.oooiT-tomoio btoc':b;.ai:on of b'tes:t;onios ; ;;y AHetabia 
Operafjng 



Sysiiem Rrn-waf® R«s:dent in Redunc 
Si;bschbar tins Cffcoits, " asisirjnad » 
is i'lci-; -n !f'-c.ofp:-o..;.,i':;; (Oacii fiasi'i ;v:s;i 



innu/t'tondiiu 
: no )be dioci' 



VVbsn the systom is poworod-so a toh.snton-Wssicre; o-ornory system ssir 
c:ssus;<3 a o fv < *-t\ ) 1 \,';'h«! ^'V-se^bythepn 
■> v oo-n'ofin^ sy;: ; oo- oss:Cion; n tno do-sn;;; nioniory syston; unti; that ;r 

•.>.-■::■:•" !i': t - ; f,y:<0:'n :f. io :'.'-V: ..'COOy.'.:' 0 rb:: :n.-;c;b:: O.-if ■ :«:<: -O-.i;:: ■ ;i . : t 

- d- % < v * 



becon-i 



^ tho o 



•o system, white the previousi 



; Upor; 



son an ass< - caded for--i 

dsjc.ocar ; ho n-nsn-sojy ciecocer is o;noion io the t.oocossof osto portson and prasa 
system bos toxotord to toe memoty mop PROM : s a noo-vo;ai: s random access ; 

C - - ^ - ,v n W s i Ci s v ;< 

too i,o;t- : :y i:no ac-d n, ooso.Oyc- to cc.opie s 3 6 , ci; oatte: y to tor flash memory to 
::n-;no a cows;; ;;otao;;. 



Too caoi 



si proo; 



S:CQ C 



; -!': "ocf 'Oi.:tci.:; J O; ,..n:t inclcdos a piociiity cf testing and ocnoi'-ooing io^ctson !V 
uttoer processor centre: so as to 'nts-conn^ct circuit components ci tt;e system in 



vC:-.of>r!;KCT;oN,\cnY^;cf!.^:«'r,fi>io.occ.-o.:<ON.v,>:^ 
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~> - t - fv <\. , > av 

- - - p iivutf m s u 

dt\\n>- $ c ' "3 aad COiTT V 22.-V.21 c 

•vtsasaaOOS aiay lis aOa':Sa 

, \ \, ■ th, :hS: ceufsat 



.:; .5 i> „ ^ _ *" - X v - 1 



convention;- i..!AR V h 

Stephens =ine imerfa* 

( s - '■ } i " 1 rotary flfca. sjQftats Seieat 

ringing sipnais. earner, c.eap-sc.ress and anroaa ■ ;oae taynaD The cc-wnuaicasion unit aise includes 

! > t I 1 t 5 ( < Ct i 

at Afferent bmaH totes. 



interna: ; nar : y ft?:- :ha sy-.:-?n is ; 
counters ar-d tim<w c:fcu:is that a 



rxsar/cotrnter chtfx 



wiser* mciucJes oscttteiofs. frequ* 
siocksfos the CPU. rnodern. DT? 
;slng cornposients. An Inpuir'oytp 
, >.■!..; c.i sinter nrsor c!- a ' 



r-i\ pa 



s ia-ernaHy a CTC caracases 
onoiis oi as yncbrono-js 



•doa-aa^ rana- ■ ■■■■■■ 



-.cAOV.s ':' 



ry poise g 



additions 
sorts through 'crhscr 



ansd anaaag has C 'VC-i 
leiatsen ana cseasan 



n for oapaciiaoco n 



An AC soasr.e unit contains aa.aa.-a Site--, arnpfe; and signa: conditioning components. -.<•■:■■<::■■. eosweri 
cii§!tsl frequencies to analog tones naaag nasscahed g^cUicai nhsisctetistics and 

isculrea source or- tercaa.aaoa nas:s'ers These aosaxnents snahie the syrae-a ta aaaetate a a da range | 
o? vanabte ara;.d:tade a aviso asna i-aaas sacP as D'iW -ansa, teat torsos, nnooask tooes, and a lefa-ieaaa 
*> <. d if m v i •> > * < < -Hi' * » < nt >in ! <. i 

e J cent s-v.Cts~v.~v s= it t.v < 

•:ap::;a analog canaaner ;DACt . a power iics-ace vat-age a: no a ana cotoetaado source resistors, so (hat 
prar.Pvr.s-a ties- rasiaiaaa-.e naraaa^snents snay t« :aad>s 

Aiiso employed i« a sietectas unit v^cch : * cpara:ive io detect DIM?-' •ngfMiiaic e.xtafn;j: biased- <:anta<a 
aisn-ns, and an otf-nooS- concstttoo or. she ttos ancef a- at for say standard s-isaaatihas- !oaa apa n n;ay 
aiao pertona najn :a;paaaac* aaa a. a is'apedaaa* a-cnstc-nsaj ra ta a isne aandia-aas over the tv^xtiior line, 
or nainca ?.:r!.;;ta aaaa--sic:y pa^aaa naipoy-'so. for aaa-y dsai anaiya^s ;a aha ;o istteranr.a :nta:vats. (asiavnon 
a s?a«:ra- aa aaa a r.i*;ay%r; aa>a; a sad id vaaauatanaa sf'aaaareraeans A n>eas-air:n^nt an:; pratotraa 
sxtresr-eiy prscrse AC aaa DC rc-tarse and aaaa;a a-a^^aa ^eats an ;ha lina aaae; teat . The 
rriecsura-nant iaiit inc;ii;caa a set of -a; aaaatian rassaicaa aieaialca voitage da-'iae; -.ax; aurjant ahaat 
f«SiStcr re. work -y a aandpaaa a:ta: to a -Janata na^se. a pn-Kdsior- AC-«tvtS DC can-.-r-'taa a T- ah- aaaad 
aasTiparator lor asraa'a;:aa ci-: : ak vatiage anaaks an she no a a ADC for n-aaa>va. UC ineasafeaients, ar».i a 
iset o? aaaac:!a:ca : .a,aa lar aa:f aasanaatic testa. 



Power f 



aeaoa-- 



upaly - ■ iges and «:i sds; ; DC-DC Das-sveae; c«-« nr> fo? providing the 
" O *■ i il Cs v - r^ 

!;r;e ander teat. 

< > ( , V s p.- st ' t ^ 

&h teroofe rneaaarea.er : ; unit {RMU: and svsetaffit aaaess iintt (M.AU) 



.ana-ionality. aeon cf a/tvah may aa aidiv^Oaaiiy accaaaea and ooatrolls 
•■a:::; teaaag ta-'LT; tasks, anra fas Mau inaaarts ptescaoed elscinaai < 
vVhan aanaokaay accaasr-a ta. oneajta aa a virtus! Raaa !h« syatea; r 
cfjt-arnand slio ana aasaaans aavgya -lias aaa-aad teats an .a Hoe pravida 
the systs^r; aaay do e^«"so ay a s^adoa^ rata ttaa csntrai attVr.a. sr 
>fanr.;ai;:a > < - <* i >. - s - 



a RMU psaforraa raoc^ani^od 
oris to a soecyied tins asrcast. 



-a a\ atesr as an aMra The P.MU 
it controit the operation oi such 
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csrcystry :naktdas the abPX to msai^s AC pop DC vpix:pe ppp ouo-ppi, pro three way fesi'siofioe and 
v. o - "fx U s dx ,s i. 

e rotary s ■< ■< '"> 1 * «•«• 

ira; smiracn at f - caffbecfc and 

aiPXPX VOiy 'PCPXpr PppSy r ^C^ir^g. Ppk > P0P0PO ' Op P > v > > c mis p 



- pd 



XP. ; P; 



x;fidtto 



ip/aera or a vciis-^i- pp-csp: pe:xofK The dlvi 

V/«rt«r vvo:.-:.!-. ip-P PP '-.ViSi' d S PPp'.P P.PP !«pX 



i so a prescribed 
,n< p fX 



vofiage to the CPU, 

An AC voitapa nxrxxxpmpot ;;> :ppppp- So ;i DC voltage; ppmapppxrxi in thai it measures AC voi'sags 
- t X< ixr.; \ « p - - i a t! - pi ip r. r AC -DC V* o ■ p • ■ 

o s * < i ' i < 

oof-erx rrasaturewsnts ars %:c/tf-»t to -.'Oitago msa&ijremst-sta, except that a o;xrerft resistor 



:, ■>; px- 



ppvop 



d:?fefPiii:aS tos; stances; aaoas bp-av.o hipp-gxpaxi arxi lip-ground. Rx eaoh :e;,s;Pai:oe fneas«f«i>f?*«nt to 
N x x - x . , N , - •> - - ' ' - , s d- [ x> - v 

* < t 11 1 ) ) tv v*r^ 

l >i ,> ^ •> ; p > < . - > J < . i •> ! , , si «AW 

operational amplifier, where :i >•; a-orx'soo opo moe rp-.i rp.-pi.ipp ppxx.otvx; tepsipnr.e c.ompsnants of a 



reiay 0 



'delta' ses;sla!xxs or the -est paa from tosp pprppipprppiv Pai PCng p.p.; Prrpppi the sours© Vo-tage 
sod sopre© restsiance used. 

Capacitance nressurenrents are roixxoied by apr-pipp a ;Pixx.-;x-A x->i ions? ■>:? « 3Pi-iz} to ;hs tins or ; o 
px;;x;s."x:g phaso doiay b;;tp;{;o : - : in*? aoo to;? offer.: ot the i-xs oo tt-e tonp tfppppsipsppr; The ;one 

S:p" pi is appiipp fcr shn-fp fespe-oveiy o':f!esoot oor.o':t«P$> of the X^P ps- {cpnp jpond-Xi to *ho$© 
H » - - I* I Ui ( 

measured fo x n r>co •> •> ~ N c - xi ro xi!?arc n << x c or .t.i 
cDfemppai cssacltsnce. 

A. iraniifPissi-on ;>:?ve; messwement pedoop;; a m««jsur«m«ht of a appliod to -ha taut pair and 
paioutpfps fix; -X : 5!> vpSop of the -ppxpi Ths Stp'XP is bsndPpiitpd tPp^xih a proptpp^p-pbio f-Mst {p.g. 
ppdvspp 300 and 3000 Hz; The syt;*:x ppOppj. opto the to&t 

v 5 1 xc» tdo AO voipipp on tho p.p- , opo fx ido poPvorioo oGp! vp:;;o ! Six t < voitpgo 
r«ad:na is Sr;ss that! a presrops-O vaipa x; g. 150 fijV) . the X10 a-npi tip 
pe Ofppiayp;; k; provxio :p;pfP'/PP gppiuiapty vf-piri vvhs:p a seoopp ■nvm 
cpioutpiion P-PV he per'oprpxt ~-pp spoorpt do;;o vpipo se .hen f-xosPori 
i:fse tfansrrjtssion ievet. 



afid associated 
asuramsnt value 



Dip; tone dpipct ? ppcye; - - v\ . - , - , -\ ' x si fc.-r.o on ma -x ; ;h i 

> coppioe hf t i r<PP!p;.;:ppppype;.;ior: ppiiX: io x^pa/pxe 1 n p " 

the tsst re«i.firei-iter>! Via tp^ f pppc::;:.-;:p::p reiays ;pp dip; -poo sppppi is i-pppied to ins s 
The d< ^ <. iPprpi p; ; PTpi:fp:o to rairppt as ppcipxap- ; pr ipcii=pcf; - - xm ! iossas 
.»i ; 'f / id t - . ' •> « p i d o c 

- "o > c y N < v o \ 

s 3 ■>( j>" i q t; 

paratia; pah p-oxs py ;pp C^'tJ s? ;iia <t:Pi ip^e :;ipp;P p>oppPs a fefarpppp voi-aga. wpipp 

X ->X p " ' ' s s < ' - N ^ 



PX.-iX. ; t- v p 



p:.;p!S- 



>P-:- : 
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C> i! v - >• \ t For 

, - - - - - • s r ( x - , , - - ,h w tu and 

< - „ =1 "»," K« 

I-IV M " - - ~ tl-Iufe V 

« - ■> ' - ' , " f 

t: - < S 5 - - c ? It 

conp;es tea information to tee CP';.; 

the test ps od ?&;s:- - »- ^ c f - ' dac rer g - o ,3-5 o splayed o< der So c jiaci 

DT-Vii- avowals. *:th*r the fs-st pa* reiay or tee mar^o? pas refeys are coupled thrown relay connection/ 
protectress paths to respect vg »«<?iato» translosmers. depending on the OTMF path of interest Via test 
conditioning: relays. Ce s;gnai is caypied to ampHforf crsottfy which ooropensases !of tasasfdarser lass. 

1 J I 1 t ft ^ > f 0 \ - 

A \ i - s be astatteshed •> tea me. pee heepiwre am eeie-arma to aw IW.'U T ; : i : - t n«my 
allows the pany to >.wwra the r.aWaaC a, eweed :e h e,e i,<:-:ei -: to tee tee anew; -est lor the pnrpose at 
K i_ T . WomWWW 1 > 1 f . 

;ha!d( . Before any of these fancfccns can be provider-, a callback condition reus.- be eslabashed in order 
loti'-'i - < - ^ijvfcav-'theRMOo? ; « e <.»» »t 

tee mcn-to- pair Then, when a connection is made with the aiomtor psa 3 cares;;;- condition has aeon 



"• v - "0 « f -a. i trvoi < " i. * >n i ) > 

{ay interconnecting ate test pa- arte motetoj pair trsnat'orme; &s«&hOeries. so thai an AC-coupisd speech 
coesmnnication heteeee the test ana monster peas a possible) . in addition ' the tote pair :s powered w:th 
CO battery loop power iBahwy new he appose' !o em leap in either forward or revetse polarity ; Per tear, 
purpose, eitfsef the test pair relay or She monitor pa : r relays are seopted throecd relay connection; 
protection path'; to respecters isolates; iranstermers depending on ids- tab: pairs of interns; Vw.- ;«<;: 
conditioning relays. CO battery locp sower is arovi-cod 



;; teneta 



:co; CO 



hatiety power to the to;;; parr. Thi$ allow;; the peaty or- she Safr pa;; io axe-toa tee actrvay or; She issl pair, 
but not the roveree For caliber* rrsorCor mods, the test pair relay ic ooupaxt ihrooch a relay connecttorv 
prcteotron path io an isolatto;; transtor-ae- Oa test eesrclhsorrn;- relaye. a po»h •.<, prev:ded to high 
impedance ™*o~'"y ix.'ir'ef arnpirfiar Cicra; The cascaded n-;onilor pa-; r-hny path is coapled via isaistian 
transformer to h:gb -rpeoance monitor empisfier 

coa^ ;ttor o > - < c •> ^ •> >nna< ior < the n< ^ r per s >nd 

at a defined I'ate. tear fori* geoeratioa, processor ciooh cartes are apphed to tne )av :: r;o/ooaeiei chips an; 

1 ^^ c --a tee s > < > p < t 
v w It «■ - < C (put ~> 1 > ><• > 

saiectiveiy' s;arwiad as r^ec.as:- t r ry The res ■ sine waves are 

Ha o >i 

s i tec |« 1 a naC n 

resistore. 

>f'Pr ^ t \ wcl' 

test pair. Rinp:npi sipnais snoleda a r-raa;oe snpar-i-paeed tinp s;ona; applied to the r-no side of the line, 
♦ t ft •> •> - - r sc - ' o - qr 5 

spelled to thi s 3 > tee tip aide of ths lin 
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> v ~ - > t <r o c 

circuits-; 



i, - 3 ->* >- 

Fi\;.. 1 : SilOWS !; pU;;a;;-y O! WOiS :,C=SS OhU -"-II <U Si: v ' f-S« ' i ^ O: I 

Figure ;2A schs:v:sihcsi:iy ^us-safes. corr-ponsrhs -J oetectei unit 230 o? Fp^ ; re 2; 

Figure 128 shows a rhrsshc:<3 o«;ecior csrcu-i. F^guro ?2C sc.hercaticaiiy ^ustr.ates an o-r-hooi-: cefaclor; 
compactor; 

Figure 520 lis ts a fc.wfe of s xsessLEOs h to pro v > in i 

ami maintenance pe'S.osnaL : -':aure !3A schsnia^oaiiy tfosUatea cv: ••*:.;:•;•:»!» of measurement 
u»* 270 of Figure 2. which pefforrr-s s.ri-wisiy pteoise AC srid DC vortags ami ceueni rsieasuremenis.. 

Figure; 13B shows s tens generator drcuifc 

Figure 14A ache-^ahcaiiy :::-:.u3u.Ues !*?sl:no ;,-m: oof:0:t>or::ng p;n; ;;.>:; rursyu of ; npu;/ootput < 00} unit 230 
o? Figure 2; 

Figures 143 shows a refcy t:fcu& thai provides an auxiliary 

sow :trp<r>dsnce p-re^icr coon««{:oo b«««n s insX pa* iirxs ami a >nty*o>- «: 

ii ! i < Ui ' COpiS t« » "<>! 

stgnsis appi-ad so a Up and ring test pa- si s sins undei o?st So a test pair isoiaiion frartsformsr; 

pot ton c:f the fneasutewent i.-vi 270 ci Figure 2. which conia:r-s a •>:•?<. :;,:on AC- DC RMS oortvet 
ah ansiog-te-digitai convener {ADC; for making DC measutemeriis; 

» «f\> " v ~ <P - T < - l 1 M ? v v<^}>~1 v 



Figure 18 schetnatic&liy shows the circuit configuration of * disxroio output powc- scipiiftei circuit which 
- 3ps>r Jive so provide AC voices sn-tpioyeo sn caoac * 



h r i t < - j . II i i t a> 

harsdpass swecned eapac »• iiiier; ;'• igu:* -9f3 shoo s a seisctacie iss;sto- network eueOoyeu for source 
rssisteis for capeciior marssorsinsnis: 

1 - \ ? > Mi a ! - 5 <= « "^^< upied cuii \y:tf; the 

i , i i 2 rai ffer amp 

S:rno:oyoo ir : various circuit »sths of ~:$;;rer> iSfaho' -7C; 

Figure ?: 1 s - - ; - ' ^ - e oo , " i! = 

■V.: scorot: u::«, :iie s jYseteiist acts?« » v H, oplics - siurss 

< < i j. i i >X 1 t ii J 

respective R-vlU 
operat:ot)S- wh«t«(o 



f-igurs.- 23 is an ROC.: ; 



s an RMo; ope.-.s- , - - , ; -ir.arr) associated With AC c 



: : s;: K; -!.e-» ' M N 1" i 1 ui U;:U:5 --ntn-'t'WS ; ' f'M 
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RfvtU o: e *t ~ v s - - diagram ' DC <si <; \?^„ » ? » \ 



Figure 28 is tax RMU operational bloc 

Figure 29 is an RMU operational bice 

Figure 30 is ars RMU epilations! bios 
oparaf:onai bloc* diagram a;an:,-;;u::: 



-vl=h i;nf.:T5;-r.s:or-: iss-a: measurement. 

f vi!h dial tons detection: 

A<ith rotary diss analysis; Figure 31 is .so 



' o y ; ; >; - \ ;<. v 
With a nag '.est: 



Figurs 35 i$; an RMU ope:'; 
operations! block diagram 

Figure 37 is a.1 RMU operations! bice- aiagfaro associated v*lh off-hoc* generation; 

Figuas 38 is a-n F:Mij opss\?tior.a! sioc* *agrs«i associated with alarm contact erasure; 

Figure 30 is an MAU aperaiionai block diagram uiisodatsC va;h 

MAU line conditioning fancfens: 

Figures 40-44 are respective pin connecter iaUes -onei: eaoenoe the fnnciions :>■<<.:.,■.-■■■■*<■::* v,4fh respective 
coflnfjctor pins: 



Figui 
!Vi3p 



•si- i \ i\ m-j c 
as Wito respective avsuan reg-stem, 



of :na;;Pf,!.itp:.i; nt 



Figua-; 45 is ;> labia show--;; »;e assaeiafiofi of ioem-ooiooi r.ic.aoei.i broaxriovvn n-r.^r-on-.a win 
msgoe.Sve system bykvrogistars: 

Fig :rea 49-60 no- deai.-npilor!;; of iasrx.-onve lower and apoa- byieo asoocuaed antb the r.:>gis;er •!•>;.» -« k 



iiti the da la pods of register f 121 ot ' Figure 11; 
t» of tb-e data porta of register 822 of Figure SB: 



601 of Figure SA; F 



?s 00 f pt ti v ! 

■!>!!- > - osK«N-tet 



ioov.m o-1 ia a ;:af-f;api:o:-< of -bs Pais pons, o! raoon 
respective rower and upper bytes associated -a th In 
1720 of figure 17B; 

f o is o t i ( s io led 

with the data port description ot Figure ST: 

) ^ f f h 

Figures 60-61 contain Tebiee i and 2 assoc-atsc -.vim -he dala poo description at Figure 3-:: 
Figure 65 is s description of the can? corn; a; register 5 10? of Figure 11. 

^ i i f to % a '3 s soipliofn: 

data ports of register i 103 of Figure 11 

ort des v - - g i^o" 



figure 55 is a cascr-piian ■:■:' ice coma parte o? reo : star i ;0o of Figaro • i; 
with the dala poo descriptor* oi Flour* 86; 

Figure 53 is a Oascrrpiian at toe data parts of register 1 104 of Figaro 11; 
Fig.; a; 70 is a description r;i ina can; peas of reor-.ter -042 of Figure 10; 



j 5? ia a Tabia 5 assacialed 



U,iTY<^-iitVK!P8SKft 



a,„;. hi::;;:;.-- 
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Y-'igw* ?'■ is a Yafete 6 assoclateo" the sate aor; arsc-ipticr? c- ! r-'r^uf* 70: i'ntjune 72 is a dosenpiior; of 



78-80 are tabiss saovnao reaoeciive DIP sw-tc*- *ettme description* as&ocsafed with switch 010 in Rg.pt* 
OA. and switches 821 and 822 in Rgyrs SB. 

DET AILED DESCRIPTION 

8«fO-*S CSftSCfife ItOhS 5 5? iilit:n?iCC W1C.< th- pfC-SO •> tioo. it 

shoaki ae observed that the prssea; inver^on ^ssibss pfi;v>ai:iy In a sofs-coiitainsd combination ol a sat of 

v o if •> > < < -j > •* i o t < a 

attendant conifoi processor, tana-uuh w-cb Sine circuit test and nioasaianion; functors, as well as sins 
conditioning function*, thai havs been 

previously car aed :;ul by separately dedicated n;na.ra maesa.-up-ent dSs'lces ar .: rnetaiisc aacesa devices, 

K> v - V ^ s s ' \ Kit 

in cede- :o facilitate sha <jgscr;p<jon configuration of the remote msssuramant -mit. th« trans** in 
--•-•h eft !• :s interfaced wttn omar cofnra: : a^a.aa.n ea^ixnent o? a 'eiopboms nstwcrk. and its tenciionsiiiy 
X s * •> st < :a tfta u t< by teabiiy unuaanarteahie S a diagani-s > show only 1 

\<t -d > * <^< * * s o n > ii i 1 < 1 'hi 1 

which will ba readily apparent to those *.« ebinthaa t. § the ban t ein. Thus | 

she bia>ok c;:;; ;;•.:•!■ illustrations at She Ao.ssas use pumaniy intended to liiustsnte liie major cunipouonls .aid 
functions of the system in s n n - c s r xa whare»y the pass > v mors 1 

raadrly . i-boica-ob In addition, sahensahos oi tho circuit con-portentn of ins- respect:*; Clocks, of the 
ova-rail system Brctetecbae of ths remote ;«fn^fiai siivi of -he peasant :nvs-n::on to h-i clasoobeb v.::n 
r-r'ercnc.f: io Fie;;.::-; 2. are r.nc-.v^ c : .;--, ;i > f; R^c-sr-inii n<;w t<; ion^c :?. ,» b;onk .-sif;^ of ;no 
cveraii system srchiteciw* of the temote rneasMfefoefit unit c4 the prasefU ::-;ve:-;iiOf; «• itiowo as sno-ijciir.g 
s conhol p;'ocas;sot ot miarccoirspotef unn 200 {nUown schefnatiopiiy it; "loc-e;; 5. 0 and 7. io bo 
cosciibad; . wh;oh :nc:cdoa nitcfopecpos^c n:on:o: y anb a-vsccistod logic, and ciccuitty to- coi-ffoiiir-a 
system funcvloaaiity and operation if. atwdatK* with cornp;ands cansinunicoied to ins unit fiom an 
■ixtotnai ;;i:o ana !ap; ; ;t:ao ;no ?os;pi..s. of -ho -.5«:0yt;on of o-:aan:ana:; Tiia :aio : c-p:oc;:;,».>: n; op;.!a:iv« :o 
axoctifa :ba a-^atict-,!- insi-n.-ptic.-n? a? oaaosCnp a>- -stain : ; ;r :na: a s :oay.i in an an-iir-a rarnaioiy 
an-.-yfaraniabio I oaf^ marfiofy s>aaaai Aisa Inaiabao as cab of Iba c:roo:ify ai rf.lcrocofnpatef anit 2Q0 paa 

3 I 

vvatchbog «mor fwb:cn ts opofaflva fo -aaai tna system in tmporm to cm or nvav^ pasaanbab ambient 
aaoaiisiloti; . and a pfasaioabajsaaa cm:u\t whic 
ftaah inanio-iai; is to Co can. ASso a-c.iaoed is ad 
abdfoss aaoab;ab aaf paeiai devices. 

Associ.aioc with nia-.-oaoa-paio:- aa:t200 :a a ac 
iOtarfecad with 0:ba:aa: -o>-ana:n:aa'ioa iin-.a aa 
10 ta bs cisscdbod} . inclucfss an cn-hoa-'d ;no< 



a-itai:- '-aoaacfcy (DTMP) c 
tana s:anala sa -i 



OI-9000 ba;;d; cra-iv p« 
RS-000;: bova:-.:-aca-;< 
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in accarciaace svith a pfeferred enteaOraeai C tee. aieaen: invepbon. the c-nud a=te ernoiayed tot sens; 

c >tt\> | rt 

pending patent sppKcason Sana! No. . by 

\ .. IkJu \v m s - h 

ick • is crpeeatsd nerein 

> > ? } ! > i > >qu> 

•> v - !->'- ~>* hx -t !| s-' ■>* nts of the <- n - 
settings of the dev;cs Vc - se c , aa te ec s vseoha stn awaited as 

J Of' I v l tlf (. iO 0 IU 1 v !! < 1> ' s 1 h 

■> >t e > -i -i ■> f > t f g > 

•V.>! ::V :; ;:l!C.,;::C::: 8 Pa'aCe. SO teat -PS b*dO fate Ci the -nemili ar.UhnO Of' the -.*>>■ Cavy P* fe.td i> set and 

locked to tna; b:n..a .-;■;<■>. 

To this end, rather than employ conventional aa a a -seal eg sater/hes thraaoh which baud rate mast be set 



\ ' it i> 3 rmce ^ << -se < i > > % a > 

mars enhanced modern card hsv:ng an expanded set a-' taod rates. 

Pursuant to the autobauc rate detection rneshartisrv. the highest baud rate within the vstjfe ;& the default 
bsad rate, edach the detection meahaaism emooys when :-aaadm; a baud t ate detection routine in 
n?saouse So an scorning call " ne r a. npa'atr.e to stay tino-.j^h suaaeaaaeC Iowa; a a.. ; nda .. ftom 

IN i <n , ^ v 0 N* s . } ~ , 

iramattttiing. The bead rate entries a! the table ate stoaal :p iteanenba; ralniesss > :n nmnmiy. abac may 
he scanned by or; assocunea salt annate; ad-lab earanta;; baud rate entry access, the scaceunfof rotting 1 
ova' to tee hlphssf amp,- onr « it has smppsb !o tne (owes* array ado rasa *i'ha. aaii-ovra" to the da'nn;; ar-: y 
er-sarer, tna; ti;e aeerob w::: oat aeco-ne 'car;a op' any nan<! ;ote. interrtni htiaay; to- ti-.e ;;^.;aprntan 
Rf,.-:l.i.fv:AU sviiietn a- nrov:aod by a ciool- ■cataner arsn JaO ;?.t;ov ; ri sct;orii;5ti>:<a!y a; riyares S and 

9, to bo «tescr:b®dj : whsoh melees osctHatott-. tetquer;oy coartter? , o iinser onaaiis ha' are ops-'ative to | 
prov-ide s 4.9153 UHs CPU dock, sun 110592 MHs modem cioak, a 3.58 MH?. 07 Mr receiver aa;; anaiog. 
io -diciitai annva: ; ADC} c S ana ciot.it:; t < i < i i i - pfih to be deaadano' 

Aisc; couptoo' to rtiicrocrnaa-jter ani! SCO ;rs an sftprtt '<. : »;.a;;y d/O) una; 230 (i;hown aoha;)a : a:oaiiy in Figure-5 
1 1 . ts, 4 and 1 5. to be Oeacanerf) . which induass a piia dity of testing and cooditioninp fanatioa raiaya 

aiaaotsaea -.x.-ntiao::-. :iy otidi tor a yvea sy;:tor^ tana; ; >;!>ai;;y 1 :at;ioaob ;at: f h > > t i 

-aiay r;r:var oirc,: tnrar.atn -..vhioh the pracassor conbosf-. tna itriaya. A-> w;ti no daaonaoa fba raiaya aiiows 

A:\aioa tiirer, an'a::f ; er a-a s:oaa : ca;xiit:oai?>a aompanente ara contained as aa AC eaarce t-nrt 240 
t i ; s o a<= > n S b - p e torwaver; Osaitai Iraq" 

io anaiaa fanes wdh prescribed a : actrioai aharaateriaac.a and r-seaired arxiice or tein-rtrtathao ree-sfors 
't i-.a-.i-a <.on:aar:eais raaa; a da; svaaaa to oar-eajta a aa.a aaayr rd aidi- ya :C;d a audio ha.'-.p feues 

aa.a. 20 - id ki-is and 0 - 40V. peak to- paak; aac- ac DTrdF tc-nos. teat tones, tino back toaes, and a 
< for caps ■> > .Mcth 

A DC soarrte ;;;at dad isixvan a"herait en .y in i'doares la a to he deaanbed? cot^sit^ DC coapting 
i if i -v< tnri i - > 

prec*iOi-:, var:aide DC voitapas ds.g -dOx DC - ••SOV'uC) ur«$%< CP;.: aoriirrd As ^vit; be cieaaaaed. 

varabie DC voitaaes msy da generated aa --o a p>-« scribed vciiacte refe;a:nce {e.g. 10 VDC) . a d;g taido- 
•>»o c " te saiactabia aoiiice rasistoa-:. so that pi on 

iins i'as^stanr.a :-r>eariare:'rie:':'s raay aa raada A rieterao: ;:a::. d-a . ; -.a- v : ■■. ■;..(.':•■<:■ aai:a..;tiy ::■ >' aaara ; ay t.y 

atid 16, to be described) serv ;tac pfta j external 



terms, and -an rbbiaa-.a can.-aao:" or- the i:ne anaer tee) tor 
so petform high imp*<Sance attO ioa :mpedsnce monftorifi' 
iosect singie frequency a aas - •> - c» -o for ;otsry diat an 



CXV_A0001066.016 



utuier test For tins 
Ssvfffef and (Silent 
C converter. 3 foigh- 



ogives a « v s ; i; . <i . .lu v. Jtt can arte circuftr*. 

vo -> dtrc o< c •> - > , <i ^1 ' <v > i,u« ><• 

coupiss CO bantery {4SVDC} . appi^i to an extends port 262. tor powering She line. 



Af> pointed o;:! Sanaa. ass.aecPvTi S 

overs!! system architecture of Rgu 
r-iduce. to the extent aosaiine. ;0a 
components h-avn been shown by 



\ \ - ' c ■ 5 1 >x 

■1 :rs Figures. 3-21 , To av<*d line cluttering and thereby 
ct-3 sa-hsmaiics ii?ter-:»r«v»«s5r;s among ve: ;.uu 
nt 1 srs i t » i •> ! p ^ hums' 

n of tlis respect v;; pins en the pin hanks circuit connection mnemonics ore register data pod 
JdsnfiJIws sre m forth in F wares 40-80. 



;Owan Si .:ppiy unit 280. 

•r supply frfte? capacitor 



Refeaa:-:: n.a,v aa ~ igurers 3 aad 4 -.va.cn ate scaan\=na .aaoycaa n? the details o 
Figaro '3 ano^a; a nana ..a > na n; aac: .neOna .;:>:>;:; vans 30t sr.. J a U..;\ a...-.-. 
305 behveen when a power soeary tRa: aapacaa drcui- 303 ia connected Pa. 
circuit >0 ^ . - v " < p^ - a ■> v '> * - - v \ r < o A ; 

respectively identifod sowsr supply voaarxaa employed in tins c.rcu:- schemahc of Fignrs 3, the vanous 
power supply renrtins a include +5VDC. +MSVQC. *M<.1OV'0C arc -4 BV'DC central oSRea battery. As 
anon-n ;na p.a te: nana a also prea-a* to-- dspRa; .case p.auau. uaaiog. ..youae ■< 03; ;..;m -nan around, and 
chassis ground. 

Figaro 4 schsnrudieally :Ru,';aiea n pair of DC- DC converter c.reeRa 401 ana 403 nRa.h arc apa; alive- io 
prcaade aopaearneanny reguiahfc • ■■■ilVC-D and la a vDC power anpa;y voitece-:; employed py A 40 and 
switched aapacl-o. fata: circuitry, to he oescar.-.e:: DC ■ DC converter circuit 40 i .-a;, aes a pair of 
operational urnulln-atn 44 t sr.- 4.0 which are fed a eiable voinxae D0VDC) append io Input r-cxa:? 410. 
front rha vo!tea;a anOaanca pan VRF- a! a d:a:;.aa;o-.aa;aofi aanvariar V/20 anaa-n in lana.e fa ba 
ciasaanan PaadPsaK ia:a. n..ap aavvar c aput fvUOSPF'! >> 40 1 nan 422 ;«a ante:' by fha c- :ta • :ta. of 
t a i i a 2 tescaj id* * -jaassa uii < 4 pu i >e 



a.aia'.-a; 



:a0,. 



: DC 



4 ! 3 asv; 



are coupled to ins 



p.- a. ...a::..:, da;:.: C a-a.X.: a-aap ; ;0 a:i,n a. 



-v - - s ~ \ ' ,v - v ' * y - , a- \!'k;!n,j sya.oa 

O* I I r s <n- ^ ^ 

,. ; pp;auaa aaatea' a-;:>; haa canrs Ca'-vnCaaac a-o Uyiva.v: 3; sun ' ausafP \ this tiappens. ; 
•ava a a; fan P;-;TM cue R3TD mode .una; a are naaanialnP.ly an- via a>;fe;nal nvcaanna access, to 
v > p >< sr.) sv^vi viiiben j N A < i 



4:::> ::,■■:- -aav.:.. - 



ana - 
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; * < - . 

1 Ht > - f P ' < 0 r ^ :nO:aO:y " 

s ' \ h 1 I b; 1 bob . 

cc mnsed ol a ■.mil c - - ales 
e of common op<s*a&>g system 



r aicararm a-m c; me atm of flash n auaay systems {II; 
cm 2; is aaaOiObly concocted ;n the re v 1 oes , <; 

i n 5 w n, « hi 
' - n< •* - - * -a i pu u 
'sth reference to Houro 7 . a respective flash memory s« 
saelmof hirsh memory s ster cor ts 

t " ,'!> OC )- <S O 



SO\>e )- 



t \ a s a s c * a >f rr >r t i — • - at 

reset batik to a '0' . 

Whan the RhtU system of the preset invention is imtKiiy configured for ::':sis;:^i:o:-= at a test and 
roon toring sits, each of its t*o *ssh memory systems wiii have been loaded with 'be jams firmware. &o 
Shst the two fresh memory a. stoma co".-:?:!:" reco-obou; versions e r tea some operating system software. 
When the RMU is povmroeb-.c. tha :pbaoto'r : -TofPO:o; memory system se;se.t:eti iegic circo* 502 wiii 

r. s t s ' or v i ca o mi Id; v s 2':. iothata 

prescribe?; hash memory system ■ normally soihem : as aehioib s accessed by processor 60 1. oman toon 

Themef-ei . when toe opes atma: system a; So bo sooaoea bag. aooyaded or a previously inactive feature 
activated} the inactive (of? bee emsoaeoh! system a madiaed oy moans of a devureae so-auenee arm (ha 
system is reset. Upon reset, the orswossiy inactive system 

(a. §. flash memory system 2; becomes the acto-a system, while too previously accae system {e.g. flash 
mswory system 1 ; ooee off- -toe. 

As noted above, am m;macfoa ohiaaoa; {PHTM; ana rasfaio ;RS TR} iviabo ;oa;a a;;pi:s.-i la ihe aa^a-ion 
babe a;fca:r b»2 v,a; ooafm! wbaxbar oaamf:o;; syamrr sar-vaaa tbaf has noon aowaloadad :n;o :na 
aasroaby oii lia.o bmm faotaory sysaora iaboata-v: axaioj o; tha fiorma: syidora :ao:ao:y syaioai iteabofa 
moo a) a; to be sun by aaserana b-a ;a.v,aeomae feytata; ia; On aabaaoaoa; aasaa; \v:in aav>;a ab;; ;>;aao 
appS-ao' ;ha (DOWb.b.ybAD-. G o^xii ; "-<ii D: of fiip- flop 504, vdvah ae!;asn:oaa moa-oiy ayi,toa- laotio a 
a wbiob flash memoa, oa o ba « - s ' q jt« 1 >. i o a of ^ N N t 
503 is aoch fhisf am babm:- slats of am ..ONi.D hi! is aotwa high p-astam; an povvsa am. vvhiah will Initialise 
the ONLD Sit vvfieii the *5VDC powsr supply rasJ * approximately halt of oVDC 

Abso show ;a fagore SA is a watchdog ;-aar logsa o:ra;at 50fi, which ts gated to dhvw/gate oircait 603 arid 
serves to mse? the provmser aacub. -f ths -5VDC powsa supply rait drops to a value 

less than a pfesormed vobama <a.g. 4.25-4 5 vol;:;} . of if rim procaaso; falls to penomeally sand a wtlte 
strobe to the watchdog timer. The purpose of ioca'c cstcals SOS is !o ;mai.;ra that, upon system reset or 
pewar up, no write operalioim are ejected until the systa.m has been allowed to stabilise. The remsincssr 
at* ^ :s Intsifaoe , i ' m^ , s -be reouslle • m svalsteicam to ^g to m<et ;o m--mm 
of the systaoa ra be da-manod lr; asddam an output or :var . a;pnai conrlitlooirm ;og:0 cioadt 500 Is 
empioyed to tafior the characteesttos of ao :ripota-.mtpob enabie poise to sabsiy presenbed madero ship 
select parameters 

idas a >sa k 4> t < 
gerterated by a ooantarbltr-rao S:anai clup 60 1 . shown ia -ooto 8A So he deeonbeb. 

Figure 6A soheaumoally ibastvates a msnwry aocass oontrolier comprised of a pmoessor data Puffer 
register 601 ana art assoasated adbreaa tnapplng loot; up mote PftGfvl iprc^:imtnmbi« mad only memory) 

503. which ste cas mr; ; fca at a memory decoder 60s Th« ;u!a< o;eexay decods 

< tero h )0 and addrass hits Ar.t 

\ i i P \ :\ 

i " f bt < -o .a^" - , i, t n „ 1 ">i-l >c ^ , >d 

^ s v As a 
1 < •» 1 v. o o t e 

eight hits from decoder 801 or; link 002 the i DNI.O) hit on imk 804 arm the processor addmas hits Ai 3- 
c^ f ' * - * \ , ■< b •> - o„- _ ' , ^Ktev'- -t>n 

rnefiioflea of Figure 7. to na oesoabsd. v:a a decoder 60". 
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nOS is anmioya:; ;;; simmm awmmisw o; RA-d mm; cry cans:; powsr omaoes Co:'!-; orer -"CS monitors the 

- <. « t ,!1>C 

<. > i » if > 1 ha <. I - * i 

} } t > C ~ > t ^ ~^ > 

- < > C c , -< s to <h - 

enahte cuiput MEMS st pott S82 fot random; atcsss romrsory shown in mama ? Ersm; 78 show* a switch 
Sab:* associated wish the soirees for svatch 6 56 

f O X f J t <: •■ v. !i v ' < 

oomroi pnx.essm f^:r.w;.rs:c^t. Of -he vrir:C:i;$ ; :;0) f<H»y «f!VSf$. The decoding circuitry' is compf isftcs of 
set of address stecoders 811 6 • 3. & • 6 and 6 \ '< which are soap ed via add'sss hnks 621 to the address 
s> X" ' <. f 5 « > ! o <. u! u > 

623 during I/O writs; or read c.yde-5 a; aecofdaacs with vote a;m mad control inputs on tines h:?5 and 657. 
respectively A writs coctfoi sisnat on tine 62-5 ; s mdher coupled throaan s ; gna; conditioning ctfaitt 63: to 

lit!. »<< i R >d v ! s ii •> v. " s i u 

e ^ i ^ o n ^ - t < -> - o i! > ( s - R 

Figure 68 shovm a i-viing iog : s cmsat i-tO comprised e; ouies 64 1-6-13 arm ;lip-;lops 644, 645 which 

o < p s ^ ^ o > > 1 'i I ><j~iir^ 

V ! , ii ihji t 



mosaic Is a sixmer; oil address eight ot data dovloo. witd -ho address and r.,r. : bit pads t.mifia eanpier; m 
lh& system bos. as described ptsviousiy. 

As pointed cat a ;xvve. the aiehitectme and selective prog: ammma o; ide :;ash rmiOids n h ?17 and ?d ■. 
CS or ire pnmao? and sacoaO;>m nmnuay systems 70S and 702. mssHv;J;veiy, is ptaforahiy ccmOacmd :ti 
the cinnnoi d«sc.riCod :n ihi; pievioci.iy i:.tsrir, : f ; sd <:o -pw ri:np SctjiiiiK:: «i id ;:ipi>i:i:i-!ion. As pointed out in 
that appiication. arid is shown »y inn ;.;ysi«;m bus connscfions in Rpuro ?. isat:;; ftesh rnaniory rnorfoi*: :i;;$y 
»e srasod sect progfammso Jhro^gh a modem ;;nk. For «vs pniocao. a DC oegfornming or write veitags 
VPP. sullied via iink 731 is activated at 12V DC tot dash erasure or seprogfao-mjf-o. one device at a 
time To read somen;;; o; a trash -menvary nvadiila v'PP is inactiva at aero ■r-.dis 

h'i ops ; sten- tirm-vsm t at s stmod n; a >ry sysi^ms 01 sod 02 s pto5<srabiy 
p;0;S"S'>e<-:;;:ra i nmerrawe accr;man;;a ^ : ;a f : mwrmn:sm ni :n * ^ " patem 
aopiicatioo by L.^ose; &i al tiiea on even cats 5i&:aw;t5>. Sena! 
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■> » ! K (f OS - - L - I v. * «■ K> V *V 

„ 0 < c >. t >C 0 f \ * C ' A" " V- O \. -a ^ \- \* ' , ' 1 > < > I 

d r <- v <. O 1 i - *l tl o > d 

< as C ' >. onset c ' f;a( 

0 " ~ - - - ^ *1 - a <><> ^ 

« v » v a v> - t •■ - eiee;. to * •* percent > ,< asaal 

" < - ' - , " , bt >!' * <• ' h "'•■' w 

832, respectively, settings for wtwh ernpioyed to set j>f«&«ra*xi system configursiJiofi parameters in 

ItC \„ > s IS DIP & 9* «K > „ 9 * c 

Ftps a usche s as , , - - s ' , c - i vps 7Cs> • SCI 902 ;03 9 arse 

-< v. ^u o <. f <. s *f 1 vut t I 

These countn.niltraei dtps r$r» ampo;yed as schsclufei tttnets tin*.* interval counters, anise cosntaos and 
dock generates for various system functions ittsted «n the Counte? Functions Tabfo of Figure ??. The four 
coun:e;'.'t;msr chips 90 1-904 and pounien'tane; chip 30 ' (Figure SA) are connected in a daisy chain 

901 - 902 - 801 - 003 - 00-5 Associated with the few/softer ch:p» ate teepectlve selector logic circuits 

anion-.; * CTCs fa; tana ar -n i s signs; «t •> such - that enipioyeO ;'<>: rotary ; St o* t £ i i- 

arsd capacitance tone generation for capacitance «»asv:r«>wils. tc be mtcilb&S. 

Fag -t i \ \ >bat 5 -so a cast cent - - • ^ i\ c > 2 b fhro i vvhic.b ir 

system is interfaced with externa; cartraunicurori ilnke. CotarnuriloaOan u?u; 2'iO includes an co-board 
moduli orc^t 1001. suet! as a Bell 212V103 modans having an interna! UART. as; described above, for 
Interfacing with processor 501 (Figaro 5) Modem 1001 is driven by an associates' U.tlSSS Mi osciiiaior 
1003. and has, s sai-sctsbia baud -ate of 'J09 of '200 baud, an that, via nxv.iofn port 211, cof;!!r;unicat:ons 



soi:e; stats roiay Ki <o raoasn- f:p sec asg coas ;0 i 1 and 1012. A ana s'oisc! -ssxaat i0i:.i, :aciati;na opto- 
:so:stc«! 1010 -.i, ooapiaO a<aasi tna raasaif: t : p aa-.l nap iiaas 1010 ana' 50 M ana has :■;> output tcapiect 
to a aata-si. :apu; pa>! tOal of axaiaa- iOO'i i ; a ia-giiiauaa ting signal a, deSeatao. a nay aaiect ia-na; 
lava; is aasofica at nag detect -nptj; ana 10?1 baxtaa- 1001 signais tho p:ar.a>so : ay naasas af ivcaafa-a 
:ataaapt aatra.aa aa pert Mi'v ';' to CTC a0 ! A b;Aar to?'? pasviass a tasnacaivat - :atsaaca haiv.-asn tha 
caoaoaaar hats p-oaioa of tha sya;aa; has Aiaa sbown in aignos 10 is a sat of (:ha;a; write roa taaialef s 
1041. 1043. 1043. the D inputs of wnlch srs coupteO )o -ha systcn- bus. ampioyad for tha aontroi ana 

ii!;:a a (; ,a:::. o? fSaaa af a fast function ujosaoss ti-st :i'ia tasf tanatioa hits Oaaasa atata i'-o: fiia moat 
s * •> « o < ^ t sc i v<. f gulsilo U i ft d 

>aio st nfra ' « >n ,~ <>n ,p\ m s ^ - irlo "> a* 

a:-np:cyaa as a rasa nan, -a fh the Sower an.a b ts an iiap 1 t;;3 he ; ng used as a buffer fcr ragstal signais 
anx:-;ayaa t < et : so stet ea in salacf spactsva risianusna 

ipantOiei tf of fhs laaate: data sorts are ssfaa watt- tnea aasoca'ited iunct:cnafi}i«s sts stsov»v s in F-sgnrss 49- 
76. 

Figaro 5 at < ^.h 0:ag »u ^ ^ 

K < vtfotiabie Input reaiaior bank 1 203, reset Jtc-rs of which 

sas aalactivaiy av,-i!ciasa : n area;: v. ea a est as :ana; tern-sates 1300 >o aluch vario;;s AC signais from t-no 
test pair, the rr?o«tfof pair, roodera a f-ati ■■wmiaxt&z mor^for ate coupled The output oi mv : :&k:< stags? 
^v! v v« -v. 1 - " 2. ^ sDf^i i?n»\s 10 1 \ii\'o. Ii ^'o 

r - u*\ a" v "j tla,i-tt 

aboys. QTW receive! 121 1 is doven b> a 3030 Ola; a eoollator cry&iai 1210. wnich. also provides the cloas 
SMCK iar tea ays:ern anaiaaao-oa : 'a cenveeer f ADC; , shown Flgute 17. to bt: aascribed. 

t , > ^ ^ ^< 

s V- < v „ - g - _v e s « a v ^fatas „ - 

, - - * o , C \ } •>' i' i '23" 

, e applied C ;0 'l is o; eu>t - to 
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compare the ro©fi:«**ci currs*: <?<••'.(•» a threshed to oeteroiine whether the suhscobet equipmen; ws<j<w 
« h - o* •> o> ~ s , " ' ~ " c ', Os o t c * % c K 

o« o« ^' m> ^ ' > O ^ W» 

(LCvDs) . which may be pans: or booed -r-.a-i o-ed. and sewe So pro-vibe viso-a! status information k> service 

Sod Ola nt-ar-ancC p-COVX we; The 

, 5 v • I 1 ! - •> - * ' ^ - " t ■>{ I «. > r f' C VC 

resists?' 1243. which i> cooped ;o fsys'coi pus. as shown. 



« V to * - ;.: i J> i: oOtO-O: ,t t hVO x ■■!■-:: O O vO S .,: -000 ; , 0 • * <- < 

< o>". "! - 1 s CO: Si'JpOCSB 

ton& SSSOCiS'Od With fh« O-eaSOOanVSO; Otdha CSpa.-.iianCC O: "00 haiephOCO ii:Vi. SO CSSCOberf '»■: CO- 
i x > * \ >\ J t !l 

Phaf.S D:?> < 

disclosure o- which ;» herein incorporated. 

As Jo < d t )P<ii' iro l ti d -v a<. « * 

measure re' •> wave <i u into o ' > ooo:-x o -co :h> ; oyouow <. ft soonais 3 

dOOOO ^ x 0;;« " - CO iSS;!::; CrodyOOd by SCO , OOunOOOOCOUO: <v < i " , 

liushafed in Rep 13A. the phase different*! iV:sasLoso>sc- etui inoiocisc fost and second inpu! iemnnai- 

* 1 fid " 5< N l > S <: <:< c c l < > tl rj it 

cod o sin s; ruspewso toco cgoc: ;&TOP: oieuoweo ,-5:0000 too hp and oiiy oorhono of a telephone line. 

ft 4 v v. " N v t 3 d 

V { « «t \pt •) < Js i 00:O i oopo;; f 00 : :C0-1 000 t i U 

circuits 1303 and 1306 respectively, vdooo fcrroa! foe; ^cro-onco tone oioo v/,500 s:gcs; STRV 000 too :ic<i 

siynai S i'CH fi-^Uo -d so core vvs^os 0 h c< 

oco- do .jro opp; od :>:.- 0 S:00 oxciosoof- OR c-ccsi -old cod 00 oo>! o-rd roooioi div ; do-»y-do'o ii::..-ik,p 
oircuito 1d1 ; and 53 io reopco;;vc! ;; 'ioo vooo-by ewe ri;p ri:>p circ:ots 131 ) and idid prociio;o riord aod 



rspresentrihvo or a oorocchvc oaif cycio no. '-so ddfoorooo ooo-ooer; die two sine wavoo. I'hio 
if stsr S SC.« } t ^i! ! f- (< ». " 1 ! 

The way* ssgaai outputs of top-iiops 131 ! srsef 1312 ar« sipplisd to s secood sxclusiv 

1 320. the OBtcod of svmch coo;pri;;co 3 oococ co poisoo. \v:}h each pulse boo o roo-oooo-ovwo 
* • •> v ^ o u , o : 

d:ifcro;d:oi s ooar o';o->'..y0 crovooco 0 oo.orocr •r ; o?.soo--ooo"i of pilose difffsmcfiai than a" ha ; 
sigrod has iha advantooe of i--eo;c rocoo ooaoic oco ieo;; sonsoivs; to DC aihmt Shan a;e half- 

-oo-ojooo by the o-ynvc\ p:coossoi? oa control ;opu! iioorr 1336. to seSrsct vvhicd of o:<o;i.:s:ve-C 
•1310 end 1320 wii i'c^s :t& ouf.cu; ccopiod io the ouip-o! oi ooiiipigxer 132S. Ths output oi o 
; - s ^ toe 1- r*^ o<')h< O - o, x'os v a^ - 

oo'po; of iocddop fi:p-f:oo 133! proodoo a o.oo.od ievei ootoo: ?:c:iSi ;-LAO; teprsseoieiiv* o' 

v Ss O' ! f !! i R 3 

STOP 

The PCM"!' output of stays 1327 on Sine 1337 is coupled via the system data hoc to the hewr; 
chip 1 of t-t j - SA. - t - -s ;ne no~oo- of oo-srrs on line 133? Over a posscoc«d or. 
ibfervai, which hob ro ovorso.0 too oh«se tciervai coooto to pvovido coco o'oro copaooaoot 

- a <ir:-:<3 o: sc o : ice P CN'i' so ; se pievidsod 

- - saro.oc - • ? k; cooo ns- one ;cox ad oo 

-v . « peoerator oifcuit 1330. which o 
orcdoce ao co-co- oooape ha vino a daor:eocy h^a: is defo;eo by c^scribed oombinatiof: of a 
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o? refsys K19 snci K20, coupted in circuit w«h termination realtors 1SG7 and 1 509, if! Csrctist with sithsr 
She secondly oftf&nsfotwtsr 1 503 or ■rmciiy across ihs test pair tip and nng fines 1 51 1 and 1512. Relays; 
K21 find K > s- , < ' - .-.sw-i 1 ^ 1 " 

be < ^ Sk Rsspsctvs to ana ro-g -J:-;; pons of a r-ionsca .. TMON. Ri/Ory a;e c;;ogied <!tf > e 

i if i J - -. v> 1 ■< ^ o - >' ■> i - d •> 

K J » t f X lit SS « * M< viH| < 1 liter paif 

C O v. % * 1 > 

3 2 < - I fi 1 " c < n 'i 

relay K22. refe-r^ncod abov« 

Daisys K:?4 snrf Kc? ar© o? ~- - at - a to the test pae "Tip and TRNG, on Unas 

•641 and 10-12, n-spectneiy. Relays i<25 and Kid a--e controiia;-ay operative to 

connie <{(«■ ^ - i / > ej ; ng -o Of ^ ~ v^ ^'>"> '« ^ f o " ' ! as 

shown. Relay K23 copies the rest tip sod nrtg oa* to She input of s high importance rs-vor.ifor circuit Cat 6 
vj sc r - VOs ah ffor I th« 

test pair or ths monitor pair v-.ahoe, ifsrroduoing notes onro the lino under test 

i-sgcre : 6 shows voltage and currsrC ;r:sas;.u*rrront uscuilry -ernployed lor remote messsuremeru AC/DC 
vca'ageand current narossaemanis ' or vcC;gs ■■oeasaunnenls u 10 aregohrn :esuUor oa'asa nsiwoffc 
1801. comprised of a 3M onni ^sister 101 1 and a sel <■ s i o'-rt 

' •■'it : :. : ou la-van— C'e Kv'C sou proaae " soreni ' < ' t a :K In resuaor otvcler 

sensory 1000. oo.-inpssod or a so! or decade nivals-d resistors CCC '606 160? aoo ?ddd. >o cc«pi©d 
oerwo^o ii >> ooo p:oor»l s < " o? ' 'ooi-srcf < < >ef.vorhr> ' ' > n >o > io r-ooier. 



roiay K30 is c:;>or:.;od in c-iOuil Iru.-a 1003 or;o 1604 oo as cradroiiaOly t.-ypaso to.- tod <.>r;ns u oiak-f 
snd ?.hor: tee 900 oho> rej : :sfcf. tons sois-otng tee 100K oi-m voitepe deader oontoarakoo. Rnlsy K31 is 
cofiiroiiotdy rii>er .,; •.••:- ;o placo o :asscrit'ec conpens«t:Oi» capacitance 1620. ionr^ed of oa;.:u. :oo, 1621 
and 1622. ocrot:; the SOCK «jht« v;d:cge div:d«r. lot ti.e poroora? 

of csnctjiing out ; os& dus to psrs$;tic oapscitence. ana is ai&o used lo a divide-cy-ten range ot AC voi-aas 

Ro;ays K32. K03 and K60 arc- c;rad ! pate d rec-o-p relays which are cocoec-ep ; o provioia vanoi.:s cacuti 
!tt;sfror f mi tputs TiP ^-.C f \ t ' , OfklOC u! o 1 n - i 

C if ~< " < - •> % t r > n o s o t ,^ ( v <■} '« > n i if 

of raster net-vor^s lOG t and 600, ars v trollaciya eoi fersnt volte >rc mi 

r;)casi.:roraor:- ranges nioiay K41 is r;psaaave ;o ■oororrai.aciy oorsnsoi. the ;;igr ; ai thai has; bs;en rra Oral 
ihfocgh IPs voltage aividei or corren: shoo; roister networira to an oatpots on line 1630 or an external 
■sps.it port 1631 to oi 'tpot p oa o to a i ov h'igure 17. to o< 

t x Nf n - < c try ihdgufo 1 7) . Also shown In rig-arc 16 are N t ( 

vanoos a.s;asore-a.;:ot l;.:C:s:;ior;s tc; bs.- os-ao- pec; f igoaea "7A sohsanaCcary iltnstraies Ihs cn-.or: 
configuration of ; hi c-;r; - f 'ha n.eas ao.siot Z?Q v-n-ch oofi!.a:ra5 a precision \C-OC PMS 

skiog Figure 17B shews 

s v rrioaf.ator lor psatrar >\ qt s 

coitags checks on the una. ana Ps-ions i >'D aocwa a rone generator arstplifter. 

fvioro padicuiarty. Figuto 17A shows an AC -DC RMS co:av«;ter ; wind; provides a DC output voitego 
> c- »q te st xMo nat -a im>s< r r > - ti > <. - o 5- r s > "7 

ei rii 10 2 >f 

Figure In is cocpied. Relays K>12 and K-13 provaio pcd : s for a.vkcr-ng AC DC or scared signals into an 
ADC 1716 The vol- age reference for DC-DC converts.' 1701 Is derived from a potentiornalef -controised 
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> ~ - > - v eV>0 »U 

1" N ;DTiP)S - 3 c >C - i g « e tillering oo! cC- H 



uspuso siape 1733 SOU Unify gait 

inverting b«ff*f stage 1 ?33 and to a sefay K44, The poiarity of the output voltage produced by DAC 1 720 

- c { d by !( » i* path to; ouch e-iay ' • b <. ? sue ouspu: o o v. i to< 1 733 of > ^ ? 
cascaded unrty gain reverting buffer ssage 1735. 

Figure 17C shows a high space conparsior circust 1731. whsd srows she voltage ontfcs ima. relato-a io a 
> g N •> >^ ; c ' emptoyed ordta c a a ~t n Th«op rsiior 

of such a h:gh i coe-perasor crce; >■ .-s -~ ;r; _ in she ado, a- wp for-; a-- co-pending 

- 0 4 •>> * -.5? O - 

As described thai. appiicat;oe when ;esSwg or rnortooring toe ire*, the analog vaCee of monitored 
parameters of She rsisphonr? iinr? are digged ;.w :re :i:';hc<r !>:> dwr;«i converse- ;>o torry may be read 
by she control processor . In order to enable too sensitivity fanga of she ADC 17:0 to bo quickly 
eetebiirshed She cu*s>uf jDOUT} of the DAC 1 "20. shown io F#irs 1 ?B. * coupled to a ?'::*} input DGt/V of 
compo: aSor 17to. A second :upvi CMP; ^ cuaned ;we a oioh. oci-o twiiw awrtoi'ie: 1001 ore; ou;it -h:oagh 
re-ay K52. shown m Rgure 20; to She API's portion of input pest 1703 of ADC S? 10. Comparator 1 731 i$ 
operator; to provide so output signs- DTD on ouipus tentono- 1738 indicative of vvhsiher the input of -tie 
ADC 1710 exceeds toe output of -he DAC ; ?2D if so. toe p-c-oas-sor iesoond; to. :nrrkto;atoiy ctomginsa. 
She sansitivi-y range of ADC 1710. As shown in iAcaee the rhreshoio voltage iovoi OOUT for high 
speed comparator c.-rce! 17 '.VI is coupitto Siwourjh re-ay i\44 frorrto?ie ou-pu! of DAC 1 720. Thus, the 

stity of She corns; rotor ir > b h I i t ! 

from she output of Suffer 

siage i 733 or tomugst Pe adurorto ir-vcosnp botor sl;;ge i 7 3:i 
idouro ' 7.0 snows a tone ge.n&raS:on p.-vsr ^nipiitiet >.. -o;.-:- 

:7 ; 51. coijpisid to roceve ;s Sc?os s:gr;;y TOSnC on inpnf Soon:na: '733 from a svviSceed oaoar;;;or hiie- m 
-hfooc sod -n v fie< - st N -d p 7 S7ot 

:? operafive ?o provide AC voifages empioyoa sn ;;?n.r; 0:0o<- ;v:eas:.:ren-:en!;> and DC voropes ; ;sao :n 



of disforor-fiaiiy cor 



:.o*s r.:o«!f iouroe -007 s ^\- oar \" Oi base ; npui iS'il ; 
> ^ o " ;>s n ^ <. xv< ;"or / 

if - , ' - s e-p::od to reiay oon-ro; to 

ooarafod as a umty oafri arnpiis'ier. Oor DC vckage por-o yo ;r- sixr reiays 
ierc;i;;oc; in she connect* o- 'o >ns shown, so that she o 

f > " \ o -oo^ of tse 

configuration, ihs operat:onai arnpiittor provtugs eri :nver;inp (X'iO } oa;n 

i noae r? coupled to s t enscor 

output of ,vh:or- is ooapieo to a pusr -poii Cass S outpu-i arnpirrsr stage 
ssrtspsfter stags '■■ S35 is detivesi from output tee-ana! 1837, wf;ic!> is coup 
ami K4S. which provide ACDC vohapo;. to she eiSpective ring TRto.: ar 
and to source resistance ana capacitance output ports -.a accordence 
systun' « > . w - , e - 



^msouics. Th« output of t; 
s 1910. comprised of a -»w 
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er stage 1920. 

- , v , 1 its \ > - e s -« i , • 

~ « „ ~ - i<? ' an eighth 

< c ~-> ' •> ^ < fo f ~ 

cutoff frequency -e.g on me o?s«tf of 100 i ; . 'fnejs fitters ars e^pscyeo to ensure that lir.fi> 

^ v !v - - )' ! >.' - ' v. " ' -ho\ < 

s 1 -v N \v u e v ~ erased Jo ace ' \ iiynw in it* sports 1 961 

i „ <- h nt , s | 

STRT, is signoi caixttfccmng wcd-.i !9€>o erpy.ioyed tor oom : ichsnce measurements,. (Vhs S"'RT port 
corresponds to the reference sane STRT dee-o :oed abov* «;(!•< to toe capacitance 



rafter 



,,-f. - ops-mheoa amp-icier fOO ■: -s ooopirm , - lope <•>,.-< * uf i U She !u' - < 

comparator 1731 

2002 has; a potentiometer lee-dbacs-i pa-h 2004. whioh is; coup:s;;.t so c::a,:t wish she ouspoi o? and is 

itv ^ > «- < * if ju ! f i 

:» coupted ai circuit vvith the high impedance mentor stag* 1 iioO fRgur* 1 5} to provide on cvsraii gai 



Ratey Kol is scopied in oi:ems wth 5 rmss- of -,100 ohm; pvmm-,rs 20 ■ 1 asvi 00 ?2, ar-o c- oooiroiieSiiy 

oy •;:::«:•/:- 1:: place the>;e res,alo: 'J so coosa; -,->':!!) :Oo RMo-DC convi-Oi-r S.-'O' of r-Spuie 'i 7. R;.- : ;.iyi, ha? and 

•> \i' - , 4 m .-if ix^i 

•609, respectively, io Fhgura 18. Raiay K57 is conhossaosy opemtsve to piace a resistor 0000 across the 
input of the test pair TT!P and TRNO of Figure 14A, 

1 < aiiy SirateS tilO C .JO-aOC" pia" « > t - J V i pOV/O! 

employee to- rneSaiisc uccecs ooiKiaos-js'-.p app codr'se . in o,io::.nio: . s.:^oio sih;;o AC sior;a-s to l-o applied 
to tt " ^ x -> ( f) f ' N ; 5 ■> ■> ^ 

- "n ^ < 0 <■--,< ^ , v < ch ss co od gh > f > 

2107. 0 v> t » «(v 2 0 •%>■><.! v. v « . > a!2 U ! \ ^ v (. > -» 
retay K54 which is operative to coot- oi^hiy coopio tha AC signoi ompo; ot tho first rhorys 2 Ks2 so si -o ?ip 
portion of the fast suis,. 

( s s > »«'-.""« o v ofi ot-nt d >t ; s 

i\r fi' \ ^ i s s y ' noootpi -sscr. is oup thrc snsp 1 - h n 

to an ouisui tsmiina! 2117. Octpci Ssonina 2s- 7 is cooped to roiay Koa wtjich is opemtiva to 
contsofUibiy caopio !hs: AC ssgnai output of the second s;-aga 0: 1 1 2 iwh*h ss sno sumo atnpitoce -oo-pu- by 
the first ampicior stage 21-22. hot sh : !tac m phase by 100 dsoraes ) to ring portson ot tt;« tost Ms. Thus. 



? . cescriocd above 



As, fort; o ^ Ov' iomoroiod m - or e 
schematic s ;e;a , • is car 

~-,fd i a t - - * - s 

s v ' ^ * 

ai or \ ,;. 



toping urats:-i}ctuio of his; oros.anS Invention 
of pfsribrrning both remote moasr;mmont unit 
in io v a< sss i sod 
\ ' - ' ; . ■ cortsr it ~,c ho 



-•nich C: 
is stereo in She 



rt of 
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<5 v >JI u RM J 

JO " ^ .0 v. > \ < -i- < " v < - S s C "> 0 "t U - 

coolroJSad in accordance with the op&rabno system sofiwar* st«cs ir. tne cunenSy aetrys fiesh memory 
ivs/.a te jv >. 1 ^ s 1 rc-nanes va; ea - - i - d ; a 



KM-.; OPERATING SySTSM When cor 
rssewxts te inateaAoa a from & coma-a-r 

::•••> s M " >i ' Vv- S P 5 s ap.V-S.eb bv 
Shft! i ■; 1 -. s P 'A: das P: 

Gain AtebAiae.'' hta h2ba Ate. Apcsss 

Ciff:C5;. ePa-HA ap S; a-abSin. IntfcdSiCe 

drive the a> stars as an RMU. As painted 



A aPCeSSeb to p-aeratS PS 3 ViPaA Rlb-U. ?hfi System- 

(toopmair'- s - « 

t - patent ;o A. < sen ■ v- - ttef ' ' sii 

systen a et-eaier. te a t idea ik « th the centra! 
sv: proteoc-: s ' N ,\ • * a les.bnp ay-stem m 
pr-ehy above lbs AMD laashPnatey -ratee Joed 



in thi? C:fCU:t 3rch:t8CtU!'£ 

ground, "irivj arxi around, and bp ana ;lsx,p . Trie AMU : s a; 
< d i < D1A t 

rest tones>. and shi-a-a res: parso-papi to e ra. a a; ate a.aiihacA ; 
partann tests oa a sseuiare telephone -ne Cite; c' basse 
has tew. 



operation 



>h t I 

asnamm ana m:pa-., : ;aa--m : be a-.a -na ap arai 
o able to analyze roiaty bite pufees. dial tens. 
<a (it •> sl > i > > a 

id siitemativsiy monitor, apply ringing, task and 
it: Papateteiea c,>,i- ba described ladividaaiiy 



c.:psi circuit compo-nfmi 



P-: Saab itt? C CI : OS: Sp: teeil at.-OVe h 

jsrt«)pa!ior> o; Individual oomporrer; 
-«sp«»8ve RMU functsw are raad;! 
bv<: Rb4t; ta^i^ncrasafofreni apara 



e -apart)! :on 
•' the circuit ; 
:-;:::aU>r 



1 DC Voitaga M«ss«rsmsrs» (Fteas 22) 

ADC voltage essw* e r-eas as;. D c ?gac; i ptes.-entad < < 1 & h« conditions 
pan ba iptarnaiSy spai-r-fataP >::■■ ?hay a- ay bp a;aaea!ed externally Apa-i sba aat&aie ; : ae andeteas,; -aa nrlay. 
s'-or baa ps.ap-.ase. a saoa a :: > i'-'kj;.-: & 22. at 

2201. DC test pais vaiiages. A' 2 iiPyjtsjpaa a- sinuaaosina; a?sr bsoaybs in asaxsyn :rs- in.a-.b >::saioec!/ 



("ica-es 14-15) . Via a path 2202 through the 
analog vobas-ea are saeesea to tb» 1/1, 1/19, 1 
{shown at 160S a: Flgute 16) . At 2204, the «a 
(1710. f-'igta-a 1 ?A) which, in sum. s.-snds digits 
the CPU (&a1. Pigtae 0; . 

2. AC V'obaoa -baas apavarrb (Fioor* 23} 



^ x tat 
Ibb. ps a U-aO >:ppasaat -a v ; ;.:-e; : :p ;av:c:;a naa-vob-' babb 
« v. t! s D i he AC aonyerter 

da-a seprsraef-tsiiivP ;>! itie ;ne;asaaa; anateg DC vallaga 



As - aaaf rt a 

' - -' 1 "a 

>r to batnc: opaplap to the AD a 



a?-- ?o a DC vobaaa a-asaa^aaraa-a m the- it. raeaasisea AC voitepa 
a and -etjuires, :ha; bra a;g::s;l bss routed -hs; AC/DCRMS ssa:v;ai-- 
wetter wtipra the vPkage b> raaa aae digitized. 'Namely, vath 
•evaa-i-'.-i to biysiie 2b, aa in the aas.e pf ? i':a DC ass; pa;; - ia..p-a descniml aaoaa, at 2b0't, anaiag 
ip;;; aa r vp;;;a-a;.;; a- g i:c--gtoa-xs or r^\q<iva':.rr.;) ass? caaaota at 2b0'i ;hr-aaf;h ;ha input relay raa-a 
protect oifo-jifry (figuros -4 -15; Via a aa a a Do a teg rei.ay drc.uit patti 2S02 (rigaraa 14-1 5i. they .a-"a t 
leor&dtot ! -< < - >'*. 1 'b > - -A k 

ik j AC voteiy \ nvettet (1701 it) wtech 

ba-abataa the RMS voitage to aa aaaa-ag; DC voltsge. Tri? aaa;ac DC yoitage to 'ban read at 23QS by tl 
AD converter (1710, figure 1 ?A) . v»Wch ii ; tea': sends dipb.ai AC voltage ;v:sas;.»*?v:snt data a> the CP< 
■601. failure 6} . 



ibOii 



Both DC and AC current r- 

ipaaitic; . f ( _ 
si 2401 tArowgh « 



hteasa!S-rn«nt -a-bavse 2'-'- 
area-eas? 



a:'; 



' a a* s s s -h ra t a 5 re-, aaa y 

)M 01 the voltage d:v:her resistor neavoaa Mora 
immt&mrtis. OC rest pa- carfenls t tip-ground or nog-sround) are brough; :a 



a arteya h'-Apiaes '4- 
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101 . to the tK 1 00 :0 c: : or.-n ccserp shoo: ^i-.no.a 2403 (ol cuneo; shunt nsfovotk ISO's. F-gurs W) . 
~hr r*i>uH g < - b> h >" cc > % « st ! 

< ?< u i «! u ^ - -XL i 

h Trer : sent So the CPU (SGI. Figure 5) . 

4 AC Current y&a-s^rernsnt ;'Rgure 25) 



For AC 1 t •> " " N * SOSt;;a;r Cc-VentS t l<! > . 

through She =np;.:t -eia; conrr?cP;xouv:P o:Cc:'r,- if 01 -Rgyros 

voiiage wh;ch i-s used to catenate AC ivueif-.. : o -rent to foe Rtvfo.DC coove 

converter (1710. Ftgurs 1?) . in turfs, the AD oBnvartor output's digits! AC c.;;i 
i«pmsnts*v© data to the CPU (501 . Figure 5) 

5 >C S< ~i-ur \\ V * i ^ ^' -, , /, 



- o - a brought )i 



:foci 



' t-a 5 o ; !'! ^ • ; ' - s 1 1 1 s - t , 

with ^ t *t u-« * ^ aoros-s tip-ring, wio-pox.nd ~ i i \, For oaoh >- - cr 
m > "i" tobs serfcrrne r - >« c > - " f ->^ '^'.xt <?ast.i s i cc N * sserted ^ 
foe processor. Spec:f:caiiy : ;;t response to a posse c-v: op;Ps : ■ Panes measurement : np-A code from 
the processor at 2 62; the digital ;o-ana;oo oenverter 

;DAC 1720, Figure 1 73'- generates an associated ana op DC vottage. 

This voltage i '5 coupioc; So peve> op-:;;<:t:ou;>: anpPiPo: 0002 ; OOpae 

13} , where it is amplified and shem fed at 2603 through iK. 10K. 



parairtetsre. that side of the -est pa- not being souiced with tn< 
ifooded to ?pcr of shorten to ths; other stc.fo est toe tost pair \ 
white, at 2600 tfop/ouud o; r»ip cp oond vo ::;o-:-; are divirted c 
Rgur« 16} arc; rsaci. a* 2607. by tho AD convortor (1710, Rgii? 
CPD ;501 . ftgurs 5? The? p.:c-<:o?.s.or -iso-ii oxtrapoiatfi-s the ciift; 



;:pp;y : r:g , 



>rsc8/AC Resists; 



tmw. itOgurcr 2?) Cypar 



vo;tago :s. oitiio- op--o. 
MnQ relays (2604!, 
; divider network {J 801 , 
n ssnds tiie data to ths 
distances on ins test 
ceo rosbtanco ussd. 

onts are ooo-juoi&d by 



cs;iay between t»;« source %-;\<S tne effect c-i ;i : o isr-j cjo t-e to;;o transcn:>s:c-n Tin? tone >ig;::;:i its appiied 
' t <. i t < i <. h o v > o fot 

rocistanoo nieasuren-tent*; ano ; : ne voita^e atioui;at:Oh sod pr-a&s J.n tt are wssi.:rscs for oach test lim 
conf:gura;ion 1 hs rs suiting tneaiute-nanPi aw tfsen orecsssed to denve a Oiffomntsai canacitacto*. 

Fortn:$,pi!tro»o 3-, s - - - s - * ■\u.n' j dows t pf^-'ss.s docs through ths 
ih'oiog/counP;;- ctsip;; iCVCo.? tone counters (sdowr; at 901-904 in '0pc:« 9) . At 2702. a rc;ssx;chvs tone is 
t S i;y of por;ooP:o: piOhO "^^uco !3B; v- < > n-vn vudc i;; ooto;n;;nc:d a: 2700 by U it 
Xi»ut of the DAC {1720. ? r ? pea;.- t ; -> poa - da-sived Tbh 

0:pita: siyna; is. oonverfod ;oa ;70H^'; s ;>e >vave by foe :owoaas Otter oirouiiry p:001 F-gors ISA) , ar;d a 
> } - c ' v dsr ; . ft ' 7 N ^ ' ' 1 > »! 



« * > hi ^ 

I -1004 of the c.spacitaneo source resistance network 1050. Fig-j-'s 

:i the rolayco-nc.ouo- pvroc.! or oiran'p. O- gil n^ i4-15t At 2700. 
pair is shefo - -s w s;gri.o! is a so sop erf to tP s po\v« t 



21). 
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eliminate noise} by toe bandpass Oiie; :' 1922. hit-ora tOA} . At 27 12 ri is i 

O.fOS <f ck . o v ~ N c - cc 

J O ! ! <. J , >. , 

~ ~ - * - - - v i ; lase 

.'.-^W! » f ' ' - - ach then ton. sabs 5has« 

^formate* to CPU. 

Via a separate, parages path at ; ; -7 ;--= tha banuh:i: : ;:*d daieyad signal oatpid >';<.. a- the bandpass titer 

< j f v > ,nc N > ) a ^ a 

byUhs R^-ISd - - C - ' '- " ><Aisgi. - - ' - \ 2 I 

She AD convene; ; 1710. Figure 17A8) . which sands this an-iatitude data to the CPU. The sjjfferentiai 

- . *i " " C - "■(-.<■(! 1 IfP A V I * 

rvisasursrrssnts. which ars based on the RC iirae soristaa; oi the Sine capacitance and source resistors 
used. 

7, Trsnsnnfesiort l«v« M«a*i»«n««*t {Rgur« 2B} 

i > < i ili , ir < i' iIj ' i t 

se.--.eur 300 and 3000 B*} His sy; ■•;■<■ bfida.es ante the test paa reads the AC valtaae on She tes; pair 

? \ !>' \, N ' O , "> <NH N ' , ' 4 - ' ' > < < 030 

•YiVi . the X 10 a:-nshfisr circuitry, os-iipabea arjove, nay be ewnasyed to provide irnprovscs granularity froir. 
which a second i a- t ? « <. -> w .. " nay he „ o >< T < o * ? * > » - 

than ropory--:. as ;hs :Y:easi;:Y;<oe:y; vaiue of the ima ti ac.srsss -doti ia-ad ivtaia i.-iadisulauy. AC signaC Forr- 
th* tssi p e fed at 28 &03. throu^n ths &k try of gyres 14 nelu ig fsiay in o nee 
protect circuitry, test pair transformer i 1503. Rguse 15s , and «;;;i c«ncli;iof;ing rsiays {K18> K.1S and K2C. | 
vvh:c.h canr !t -;c; inf.- rf.--;a:rc:d tfrrmina;;:-?^ rf::>>"<;~Cf:. 300 of ,;30 o.-nn--"> via i-atisicrt: if.A? 1000. as shown 
n F ! : >) to ;>:r : n::iiora ;^A;a:0 20:- at 2304, \vh :; vh ooa-aot 'o: toanrOor loss aiv; orov-to x ; or 

>:iO <ia« . Tha anipfcfed s0-:^ ; a!? a-o Shan hano-i^ateo' a! 2030 oy Oa? oaodpa-ja 0;;-m { 1020. F:o-.;fa tf*;. 
aaO 0:v : OtjO ;;o^n ;,f 2000 by ths vo:-acia div»3a! a«Kv:>« -100:. • :0:.u : IS) . 0* rjividsd ao.Ooa AC 

by tho AD c.onv;:?xs;r n"U0 ~-;a'o a- 2000 " no rf : ai>o>o-.; o ; 0o::i -no ,-.•"> c.onvona; is. ;0a:.,;o •>: : (h : ; 
b ; ; s and iv-ao by >ha CPU 050 : . Fioyi.'o 3; , whsre !ho docibo; <<S> iovei -s caic.iyiat^Ki. 

S. Dial Tone D-Oaofccn (Figum 20} Tha p;,-rpoa-'5 of diai tana daieorioo is to evaluate she diai tone en iha 
iin© which connoctod tc tha te-A pair. Oho! -0;~e SasOng : noiudos> nvjoitanag far. a-isy ^c^orfe and 
ait 5 to breafc <fta one tor ptei es „5 0?tsrn». 

ir» order tc ostect dtsi tone, eithe; tha test pair >•«!»>' (K1 7, Figurs tO) or she monitor pa-r relays ;023 K -3. 
Figu;s; 15} a;a ooapiaa through roiay cot^nscterVprotsclfe!-! paths, 2901, 2§03 to resrpoadve isolation 

fcrrpsrs i 1003. 1520. aaspa< < <. ••> nding o s k ; « 

conditioning raiays i^igoras ht. 1&}. tha diai -o S! p : y=;: is .-.oaa ad at 29006 to the ampiifiar circuitry of 
f-tgu!« 20. At 2907 the dial tor,* s;t3na : i* anipi::ied itiaasfoirr;*:- Sosses. are ca-ractao and xi or :4C> gam -a 
soisictS'ii} . and ins; arnpiifed aigna! i$ tnor) hand- iimitod at 2003 <0y dantipa.ss fiitai 1320. Figure 19.! Tha 
ba-Ydpass-fiiierso: sktoai !& app ad at 2903 to she voitags 0:vi0a; nav.vork OhAVp Figure 16} . Trie resiOtard 
diviOed aignai is then canvsOab mia a DC voitags a; 2010 by the RMS/DC converter fi?0l Figure 1 i'A 
jrsd a«na«d. at 29 z ^ gu« 17C 0.' "\ a 20 As 

paralie: pod raao Oy tha CPU. <• the diai yyaa s.->ar:a; exoaeas a reiererice voitags auppiisd at 2012. by the 
DAG 01720. Fiaora'i?0i; , which is so; at a thrashaid v-sjIur i-apfcs«?ntativ;? ot a converted -30d3 aignsi 

0. Rotary Diai Anaiysis Figa'-a 30} 

\ ' sea bs;ing examined on tha test naif. For 

t '\ >j^»isi aty>> tho y h ■> h n •> ^ 

idz ast corK *:stys tfOgyrt v- N battery X'P povva at 

3003, tc an off -hoof* detection comparator (1231. Figure t2C; . at 

3004 The afOOoos. coaipatatoi- is aaerativa to ootpot a thaitat io--v tcgit : a- ai Ouni-a the Oy-aye" pan at the 

H \t. IO\U!TY v_t> vi? o VWW "»i Till,-* i!N)K\j 
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~ •>> > indicated ;>v a Ma a imad s is •>{• 
CPU 10. DTMF (Touch Tone) Detector, (Figure 31) 



ads t=--c nmia? ana orea-is pidsas are 
8.5 , whit* csopies the infcwation fo She 



Toac-h ion* m DT'-A 



SOS COOp-iSCi : haa.ph 



••at - . - p;sro:--r::v a test of • \ > t^~ om ts n 

- j'c i~ s s L >»d ucatei to date 
test* ps:r reta> (K17. Poute 15} or the tnonitof pair reisys (K23. i<H3. Figure- 15; 
y , - \ i- - 3104- 



1 •■ !!! ! d> j. ' 9 

^. ~ -' > iss - ' \ . " \ !t ' i sstgna ■> coup re 103 to 

.< ' v* <. f " v<. ! < x < i > t > 

c, s n; . T c , *; x, , s p C\ t m<. * i x s c, , od at 

v- 06 to a om» receive 1211, f fcksh reports rfsta of DTMF sis >•« ac per 

msgoro 12A; ;o mo CPU o -gars 15; ;s; coupled tdraajgn a relay oonnaolion^n^eclien path to en isoiaaon 
1rsnsfcrrr:er at 503. Figure 15) at 330.? Vis test conditioning raiaya (Figures 14. 151. si 3303. a path ts 
provided a; 3304 fo nigh impedeoce monitor buftv .ampiif'mt circuit '650 (Figure 15) . At 3506. the 
cas;»:x'Ki>;jd monitor pair relay path ■ K23 K18, Ftaore 15) is copied vis isatas-cn •rans-forrn«r ;1520, Figures 
15} at 3300 to nigh impedance monho amplifier 1550. 

HOLD (Figure 34) 

This ricW function involves rema«*«g of; -hoot: on the monitor pair without a -est pa :: -to-: non:iot pair 
connection or battery loop power hemp app!:sd ; as. shown at relay connection 340 - fa; the monitor pa:r. 
per se. and Site retay aanaechan to tasi a:>:a;:aon:;;g raiaya da the test pai; a! 3403 and 3403. : oda 
front a connecton to the monitor pai?. 



12 Ton< 



; (Figure 35' 



Ta- 



li may 



•::>?■ -'-.:p- ng lite tana a; a defined rata. Fen tone generation, aa ?r< 
applied io She 1tH«09/«»«nter chips; (901-S04. P:gu?« 9) and sei«ci 
oiocK c-OiTponanta of vvhich th« tana s:§n;jl ;a comprised Tha p;;e 
so* oy the DC iavoi output 0y DAC a; 3302 ana the sarmosa are a 
aeca:is?ay , S < a < « > ' > ai-caiiry ;3soa?i: i3B; 

st 3504. to the io-.-vpsaa fiitar aifcaap-' tFtpure 19a) . ead the tiitere 
tone srapiifiet atags i17a i. F^ure i?D} at 3505 and coupled to Jh 
a:ma;:ion;ng ra-iaya (r;eu;es; 14. IS). ;st 3506. wh:ati provide eoan« 
resistor* (as show in Figure 15), a! 3507. 

the ie&t pai; . Such nrspirva f.g<-.&xt> i-xiude: R NiEG coimspweiing : 
sppfied to the ang side of tha Sma. R ?OS corresponding fo a pas: 



and 



a; 3501, procassof clack ai;) : aa-> are 
• divided daxvr< ;o produce She digiisi 
pssk aaspiitada of ihaso ;aga;.as :a 
■:ve; v summed at .3003. aa 
5 feeing s:a-:j wave:; ere coupled 
h> a, 1 1 
through the teat 
■ feqe-ed termirt-jtion 



r O": 



tiide of i\ 



& Sine, anti T f-^OS s 
side of the S-ne. 



aescanoific to a pasitva s 



f svsiiabte types ot acorno sign* 
a c r-.epaf:va saparia ; poaed ■ng ■■ 
tiva superirt-ipctSfSd ring a ;ma ; ep: 
imposed ring siartai appred to t.h 



Vh r < v o ^ - >< it m 

tot a suaseaoani nop trip. Once the ies : coir gear, off-hooK. tire RUU removes >he nopiop ssgnai trom She 
•asf pa r and aiaaas me cc;;aac\ it? tap: a'cea hettery iop pooer appi:ao trie forward poieriiy atata. 

3s o ^ » i ' in *' ft' m f , i ,t ? 

vK c d >^ > * (. gh * i 

, i v •> j 3631. 3602 to mapeative teat conditioning relays r > s 14. 15; . at 3603. 

or i/1000 voitege divida; oetsvoric 3504 yiSOi, Figaie 15; . Tt;e divided analog AC vaiiaa.es aw tt;eo 
coapiad a; 3605 to the RMS/DC oortvsrisf <1?01 :r; Figure 17A) , which tramiatea the RMS vottags to m 

- fa Mj- 

which In torn sands c:glta: AC vo:moa trioaaorssrieni data to tire CPU foOl, riga;e 5) . 14. Off-hooK 
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Deletion (Floure 37; 

•f-hook ciatec - - - ' - - iesr.ci tea that -he 

C T " f ^ v ? h K , x x x .. > 'O 1 » * ' x > * 



, toa i r i. •> " si - " atotoxA canaanr;^ < x-'aarai :a i ,i a Pp :A 
caraiia part -p;s« ny ina 



3W logic teveJ ?•:: 



o s a ■) t v x •> N ' * >h " % 

Detection (toour a 33; To defeat an sia:-:v: com'.?.-! closure, ths alo;n 
cowBCi/protect cites. ',<--' - , < ; 807, ta ar 

f . ' ~~ , the input C? V.A:CC ' fa da-eat too open or 



- ~G S s i,>- ,-ici C:< e 
input : S eoupted at 3801 Enough rafey 
alarm threshold detector dscuii {1221 , 



dosed oandlii 

st 3303, to it* 
corr-pa: ctor o 
SYSTEM 



iamrec prav;acsiy 
sndoel to operate as s oteteiii 
It ;DATU5 and psrfesws hr> 
i:r(:ltlr.g example of a d«ecl 
5. paten? to Chan of. al, ent 



ralay (K7. Figure 128; . As expiai; 

• Slarttt COuSact CtCsUrS Condition i 

:•; contact eiosur-:? «»p«ii:on has O 
integrated R^IUMAU system of the pi 



e §. 0.S6 VDC). shovvn 

T&d Th« aiarn< 

its-;; toAU OPERATING 



tot>9 



:« She Mal; rt-soii*. diapian-atxaicaiiy II; 
a of c.or»<JitiOf»i«s a ir> sccorcssnss 



:ato ;l 



-:voked ask 



describee above: 

Open una - in which tes ii«<s yn«*r >e 

Short {.Ins- ■■ for too tast p-aa Tin ana Ring are ahorfad fagatoar 

Shod To Ground - for the test pair. Tip. Ring, and Ground am a:: shorted togsthsr: 

Tsp Ground • for the test pair. Tip .» shcaee !o Ground, a'ith Ring open, and 

Ring Ground • for the test pa:r Ring is shaded to Ground, mih Tip opoa To verify any al »•* above 
core )0' j Avi-h !h« o\» at t of opan ^ , an ' tof i t r a t r n Is x >- c t d prior 

to providing- a conr;eciion io She external i-a* AC LINE CONDITIOHiNG 

For AC line coacifioning. a high iavai -tojc.&tl mstaiiic tone {0.3 a 577.5 Ha torse al a toy-si of ?.5d8m) is 
coapiad to tt'o i:n« as a f:a aad nag ; or:? ;.is:n»3 toe toraf garaf-'afion c:;cu:fry a;id path connections 

b x ! no alanals ■< ant from RMU f nos. 

For tip tons end ring fane ooadit:c.-ning the rona ie a a 577 S i-iz iona a- a Icval of -Dcnn • is coraaed to 
ihs !:P8 sir-gia >;dad ;:ip-aroand or nap- ground • . The interruption rata tor at) 'v-AJ ten* tvtay ae a;^ ti?e 
nraar of a 7 :ra?. r; :.a rona pa ; ' ;;-rc;;na oc;ua-i ; ea U.- intani.iahori >a ! e -:a a.-r na.-fniPranv ;a.-; sacoad 
tofen-N v ?( 1 n\ 1 - s --^x , 5 , 5 - tioi-M xs^iu i 

f ^ 1 << x v N > ! T 

F < i ' *t 1 s > o >■>' \ h p >* i'^t 

;a g. 1 -9ft nanateto . -vi-ica na ; -;ii.f-, xvnan tea r,ystori' par?-? ivsak ••>:•:- "c.ok. P;;natior>f5 which may ha hald ara 
1 i ictk <nd to a i m g so ;d arid ra 



»a!«c} from the forsoc :ng dstonptlor . the eato-ian 
.»!<"•• , , M tt a- <iv - 

ah units aro efteotively obviated m aor:.o; dar;c.& %v 
ant and ccnd« n%i ste « o! ttse ps«s« 
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f pot* f teoN < - -< . e t wt are s«tectsyaiy e> 

o >n »p > s ,o ppp; a rpp^p ;.op^Pa-'"P A;; c - rib sbow. -ho da 
condit sps"»9 - « > ««! s ti ? * bt 

Individually access^ ppp ooppoiipp Thp RIv'U opoifpps pppspiy as a less r 
- -~ \ n \ ' - * • ^ \ > n < s • •> • 



Impan pfoscnbed stearics! corn 
a virtual RMU. ins pre$,«n; ?«y«r 
cpera5;ocis syiianp ana psptcpr 
cp«r«le as an MAU. she syafam 

i::^ COfXHifXSifig rUPCtteftS OP i>K 



. <; ' . ' x P PP: " ; . Pv ) 1 • 

a direct access test un<$ (OATU) and performs 
ps-r gain system. 

v A - , o •> * ' < sn -j-ipac »\ ( ho n en! m oj < 

v adt fs" ;cd *f * .. ■> s •> s ! f i 

as known to 3 person 5k:iied tt'ie eft ana v,« p,~p~i'of* do no: wish to be llm^eci io {he deters, shown 
.fiK'vc m bu< intend to cc > i > > < > > > > o f 

ordinary skiH rjtbisert - . >- ■ - • - ' . - > n i < , *p ■> p 

apparatus !rse{aiiepie at a rgsviote pie »rcv4*s a mutfcplkslfy ol rneesufen-eni e»d conditioning functions 

> PPnPP PPp «:.<;;<::. PP ; :! ■ PPPl-PP: p- PP PP i :.-.P P i n-PPWi :P>: ; I P P.PPP vTPP V I : PPPPp 1 TP<:> 

cn r >s v p >~ x •»« ' c ?< ' f h i ! <pp! >n int. vi r 

R c o 1 > ' v « v v \ ' t nc soa ty 

1 ! x >. ' < - < > ' 1 y t 1 i- -? 

sssrfwtrs ere ' ^ p ! n ; ~\ f sk ' ! ' '' ' > it ^t) t \ s v f > 

copcil-k Jtc ssS34c:hec iins c v " AppVi / scc> s ; opef4;*> p • \ (N, >' ;hs pi smi 
iPVPPopp respor-ps \o :p;>tp.!Cacpp. :'ppp a ci.-PifPiif:b i.-;;e px p ::' ::iPP : p:pp^ pppppipfrs ;.ypp:>;p; and 

vt - ^<)f) i tPP 

oyspppt fpcjpvpp p,v.vp!-pp!vH ffofn a pPpc; acospss PP.; pnis <DATl.. : ) ar;b f-PfipfPip lins; ppfptnppnf..;; 
factions CP's the p->p; tins; provicpp;; by :hp pa;- cj-pp 'P/sSan;. 



P«ter*t 
sp « 

OF 

K i ! !\ , . 

P*Umt 



CopypfiPt 200^-200? rPaf:Pp;'PPsG!P:Pf: pp;p. - > nsfefPVPd. C'.=rPi;v! :.ss.. ?P-:»n;.y P<P:sy P Tp;sr,<> ;P Psp. 
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